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0
00:00:02.025 --> 00:00:03.965
All right, welcome everyone

1
00:00:04.185 --> 00:00:07.085
to our atan notes January lecture series

2
00:00:07.105 --> 00:00:09.685
and welcome to our biology three four lecture.

3
00:00:10.055 --> 00:00:12.205
Today we're gonna be covering unit three Head start.

4
00:00:12.385 --> 00:00:13.925
So my name's Josh, um,

5
00:00:13.945 --> 00:00:16.085
and I'll be your tutor today, your lecturer today.

6
00:00:16.345 --> 00:00:19.845
Um, and you'll be seeing me throughout the next two hours.

7
00:00:22.065 --> 00:00:24.645
So just to start off with, I'm gonna sort

8
00:00:24.645 --> 00:00:27.005
of just discuss a little bit about ATAR notes.

9
00:00:27.005 --> 00:00:29.365
So essentially, thanks to ATAR notes today

10
00:00:29.385 --> 00:00:30.925
for running this lecture and essentially,

11
00:00:30.995 --> 00:00:32.845
ATAR notes has been around for a very long time.

12
00:00:32.845 --> 00:00:34.645
They've been around since about 2007.

13
00:00:35.305 --> 00:00:38.485
Um, and in that time they've created numerous

14
00:00:38.995 --> 00:00:43.525
free resource sort of hubs and different streams, um,

15
00:00:43.825 --> 00:00:46.645
and different sort of threads where you can gain access

16
00:00:46.665 --> 00:00:48.085
to lots of free resources

17
00:00:48.085 --> 00:00:49.205
and lots of information

18
00:00:49.235 --> 00:00:51.965
that will help you throughout your sort of VCE journey.

19
00:00:52.305 --> 00:00:53.805
But on top of that, they also now have some

20
00:00:53.805 --> 00:00:55.285
paid resources, which we'll discuss.

21
00:00:55.385 --> 00:00:58.485
So, um, as I said,

22
00:00:58.485 --> 00:00:59.965
Aton has been around for a very long time.

23
00:01:00.165 --> 00:01:01.645
I used it when I went through high school.

24
00:01:02.105 --> 00:01:05.005
Um, they've got everything from their study notes, so

25
00:01:05.675 --> 00:01:06.765
free downloadable ones,

26
00:01:06.765 --> 00:01:07.885
but they've also got their topic tests

27
00:01:07.945 --> 00:01:09.005
and their study guides,

28
00:01:09.005 --> 00:01:10.805
which you can buy as physical copies.

29
00:01:10.805 --> 00:01:12.965
They've got videos, discussions, et cetera.

30
00:01:13.385 --> 00:01:15.805
But now they also have this resource called Aton Notes Plus,

31
00:01:15.805 --> 00:01:18.325
which is brand new, uh, in the last couple of months.

32
00:01:19.305 --> 00:01:23.005
And essentially ATAR Notes Plus is essentially a library

33
00:01:23.225 --> 00:01:25.445
of all of our ATAR nodes content.

34
00:01:25.865 --> 00:01:28.685
Um, so it's got all of the, the study guides

35
00:01:28.685 --> 00:01:32.525
and the topic tests as, um, as

36
00:01:33.435 --> 00:01:34.445
PDFs essentially online.

37
00:01:35.615 --> 00:01:38.195
And then they also now have this new, these new features.

38
00:01:38.195 --> 00:01:39.555
So they've also got flashcards.

39
00:01:39.555 --> 00:01:41.795
They've also got an AI answer bot.

40
00:01:41.795 --> 00:01:43.435
So this AI Answer bot is brand new

41
00:01:43.435 --> 00:01:46.195
and essentially it's like a VCE ai.

42
00:01:46.215 --> 00:01:48.635
So you can ask it questions based on VCE

43
00:01:48.635 --> 00:01:51.075
and it'll answer your questions, the scope of ECE.

44
00:01:51.335 --> 00:01:53.915
So it's a really, really useful tool, um,

45
00:01:53.935 --> 00:01:55.875
and it sort of keeps you within the bounds of what you need

46
00:01:55.875 --> 00:01:56.915
to know and what you don't need to know.

47
00:01:59.015 --> 00:02:00.915
So today, what are we gonna cover?

48
00:02:01.135 --> 00:02:04.475
So today what we're gonna cover is we're gonna cover

49
00:02:06.005 --> 00:02:07.935
most of area Study one

50
00:02:07.935 --> 00:02:09.895
and a little bit of area study two for unit three.

51
00:02:09.895 --> 00:02:11.615
So we just wanna give you a bit of Head Start.

52
00:02:12.275 --> 00:02:14.655
Um, essentially this is the longest running study design

53
00:02:14.675 --> 00:02:18.425
of any of the study designs currently running.

54
00:02:18.845 --> 00:02:21.585
Um, biology three four was the tester in 2022.

55
00:02:22.045 --> 00:02:26.105
And therefore, um, what you'll find is that, uh,

56
00:02:27.125 --> 00:02:29.865
you'll have the most resources out of any other topic.

57
00:02:30.205 --> 00:02:32.985
So of any other class, you'll have the most resources.

58
00:02:33.605 --> 00:02:35.825
Um, but a little bit of housekeeping, feel free.

59
00:02:35.885 --> 00:02:38.065
So for those of you who are at the premier, I'll be there.

60
00:02:38.365 --> 00:02:39.705
Um, so I'll be there in the chat.

61
00:02:39.975 --> 00:02:41.585
Feel free to ask any questions at the time.

62
00:02:42.005 --> 00:02:43.745
Um, you can access the slides there

63
00:02:43.745 --> 00:02:45.425
and the recording will be available after the premier,

64
00:02:45.565 --> 00:02:47.945
but I believe it's only available for about a week or two.

65
00:02:47.945 --> 00:02:49.505
And then it moves to eight hundreds plus.

66
00:02:49.605 --> 00:02:51.345
So if you have friends that can't make it today,

67
00:02:51.645 --> 00:02:52.905
get them to watch it in the next week.

68
00:02:53.405 --> 00:02:57.425
Um, and the chat will still be available then to view,

69
00:02:57.565 --> 00:02:58.945
but you won't be able to ask any questions.

70
00:02:59.305 --> 00:03:00.725
So you'll be able to scroll through it

71
00:03:00.865 --> 00:03:03.735
and see the questions that have already been asked.

72
00:03:04.275 --> 00:03:05.735
Um, and there may be questions

73
00:03:05.735 --> 00:03:07.255
that you had that have already been asked.

74
00:03:07.275 --> 00:03:08.775
So you can scroll through there and go, alright,

75
00:03:09.235 --> 00:03:11.655
my questions already been asked, so I don't need to sort

76
00:03:11.655 --> 00:03:12.815
of go any further with that

77
00:03:12.815 --> 00:03:14.135
and you can just read what I've answer to it.

78
00:03:16.425 --> 00:03:18.005
Um, but a little bit about who I am.

79
00:03:18.465 --> 00:03:22.605
Um, so I, my slides are

80
00:03:23.385 --> 00:03:24.495
struggling for some reason.

81
00:03:24.605 --> 00:03:28.535
Here we go. Um, so my name's Josh, um, obviously,

82
00:03:28.675 --> 00:03:31.255
and I graduated way back in 2018.

83
00:03:31.515 --> 00:03:33.055
Um, and I'm a final year medical student,

84
00:03:33.155 --> 00:03:34.855
so I've done four years in medical school.

85
00:03:34.855 --> 00:03:37.215
I've done a research year and honors year on top of that.

86
00:03:37.275 --> 00:03:39.255
Now I'm going into my fifth year, um,

87
00:03:39.385 --> 00:03:42.455
which is technically my sixth year, um, at uni.

88
00:03:42.755 --> 00:03:43.935
Um, I'm not originally from Melbourne,

89
00:03:43.935 --> 00:03:46.575
but I have two very lovely pets that keep me going,

90
00:03:46.915 --> 00:03:48.055
uh, back at home.

91
00:03:48.475 --> 00:03:51.535
Um, and back in the day in 2018, um,

92
00:03:53.065 --> 00:03:55.345
I achieved a 45 in biology, uh,

93
00:03:55.385 --> 00:03:56.385
which counts up quite nicely.

94
00:03:56.605 --> 00:03:58.585
Uh, but I've been tutoring chemistry, biology

95
00:03:58.765 --> 00:04:01.345
and further now for this is my sixth year.

96
00:04:01.365 --> 00:04:03.265
So I know the content pretty well, um,

97
00:04:03.565 --> 00:04:06.225
and it's something I sort of enjoy still.

98
00:04:07.965 --> 00:04:11.985
So just some quick sort of points before we start off.

99
00:04:12.065 --> 00:04:15.185
I know a lot of you will be heading into year 12,

100
00:04:15.205 --> 00:04:16.705
but there's also a fair proportion of you

101
00:04:16.705 --> 00:04:17.865
that will be heading into year 11,

102
00:04:17.885 --> 00:04:19.465
and this will be your three four subjects.

103
00:04:19.565 --> 00:04:20.665
Um, it's pretty common

104
00:04:21.205 --> 00:04:22.745
and it's also quite common for a lot

105
00:04:22.745 --> 00:04:24.305
of those year 11 students.

106
00:04:24.725 --> 00:04:26.305
I'm assuming there's probably a few of you out there

107
00:04:26.725 --> 00:04:28.265
who have not done one two,

108
00:04:28.865 --> 00:04:31.265
although I do say you really should do 1, 2, 1, 2 is

109
00:04:31.265 --> 00:04:32.505
really, really important.

110
00:04:33.125 --> 00:04:36.435
Um, but if it is your first year doing a three four,

111
00:04:36.495 --> 00:04:38.435
if it's, you know, you only did one last year

112
00:04:38.435 --> 00:04:40.925
and you, you're still sort of figuring out

113
00:04:40.925 --> 00:04:42.325
how you should go about it, just some quick

114
00:04:42.325 --> 00:04:43.565
tips, especially for biology.

115
00:04:44.595 --> 00:04:47.365
Biology is one of those subjects a lot like chemistry.

116
00:04:47.905 --> 00:04:50.485
Uh, a lot like psychology, a lot like physics, psych,

117
00:04:50.505 --> 00:04:51.765
all the science subjects, they,

118
00:04:52.195 --> 00:04:54.285
they have a scope that you need to know.

119
00:04:54.825 --> 00:04:58.125
And the, the most difficult thing you can come across is the

120
00:04:58.125 --> 00:05:01.005
idea that you go beyond your scope.

121
00:05:01.225 --> 00:05:04.165
So you've got this scope of knowledge that you need and

122
00:05:04.755 --> 00:05:07.325
because these subjects are far further reaching,

123
00:05:07.475 --> 00:05:09.805
they go well beyond VCE,

124
00:05:09.805 --> 00:05:11.445
they go much further into university,

125
00:05:11.475 --> 00:05:12.685
into research, et cetera.

126
00:05:13.595 --> 00:05:15.255
You'll find that when you are in there,

127
00:05:15.915 --> 00:05:18.615
you'll search up something like information on a subject,

128
00:05:18.905 --> 00:05:21.295
maybe it's about DNA manipulation

129
00:05:21.435 --> 00:05:22.935
and cast phases and so forth.

130
00:05:23.395 --> 00:05:24.695
And then it takes you down a rabbit hole

131
00:05:25.235 --> 00:05:27.315
and you stack it into like journal papers

132
00:05:27.415 --> 00:05:28.995
and things that are irrelevant.

133
00:05:29.935 --> 00:05:32.235
As much as I wanna fuel that curiosity

134
00:05:32.295 --> 00:05:34.275
and I want you to, to learn, I want you

135
00:05:34.275 --> 00:05:37.475
to be active in learning, there is a point where you need

136
00:05:37.475 --> 00:05:39.355
to figure out where do I need to stop?

137
00:05:39.655 --> 00:05:41.635
And that is where you print off the study design.

138
00:05:41.655 --> 00:05:44.355
So printing off the study design, especially for biology,

139
00:05:44.465 --> 00:05:46.395
it's probably the most important subject for it,

140
00:05:47.055 --> 00:05:49.355
is a really important tool so that you can have it there.

141
00:05:49.835 --> 00:05:51.755
I know the other option is if you've got a tablet

142
00:05:51.815 --> 00:05:53.315
or something, have it there that you annotate

143
00:05:53.615 --> 00:05:54.635
and you've got annotate it

144
00:05:54.635 --> 00:05:56.795
and you've got little points next to all of the dot points

145
00:05:56.815 --> 00:05:59.565
and you sort of know where to stop, you sort of know where,

146
00:06:00.025 --> 00:06:01.605
all right, I don't think this dot point

147
00:06:01.605 --> 00:06:02.645
covers any more than that.

148
00:06:02.805 --> 00:06:05.485
I don't think this dot point can go any further than this.

149
00:06:05.745 --> 00:06:09.285
So it sort of holds you instead in a sense.

150
00:06:09.985 --> 00:06:13.645
Um, I say get ahead on the course content.

151
00:06:13.835 --> 00:06:16.445
What I mean by that is not to go ahead

152
00:06:16.445 --> 00:06:18.205
and, you know, blast your way through.

153
00:06:18.205 --> 00:06:20.885
What I mean by that is when you have,

154
00:06:20.885 --> 00:06:22.965
when you enter a new subject, I would highly,

155
00:06:22.965 --> 00:06:26.125
highly suggest, because most classes

156
00:06:26.345 --> 00:06:27.645
and most how I was taught

157
00:06:27.645 --> 00:06:30.525
and how my students have tutored are taught at school is the

158
00:06:30.525 --> 00:06:32.085
teacher brings in, you know, content.

159
00:06:32.085 --> 00:06:33.285
They've either got PowerPoints

160
00:06:33.285 --> 00:06:35.245
or they've got some worksheets

161
00:06:35.425 --> 00:06:37.965
or they do an example, like they go out the back

162
00:06:38.145 --> 00:06:40.205
and they sort of teach you slowly each like

163
00:06:40.265 --> 00:06:41.485
dot point through each class.

164
00:06:42.895 --> 00:06:44.475
But most of you also have a textbook

165
00:06:44.495 --> 00:06:46.795
and a lot of the time you don't really use it all

166
00:06:46.795 --> 00:06:48.315
that much biology's on those weird subjects

167
00:06:48.315 --> 00:06:49.235
where you have a textbook and you don't

168
00:06:49.235 --> 00:06:50.155
seem to use it all that much.

169
00:06:50.855 --> 00:06:52.955
If you've got a textbook, feel free to sort of

170
00:06:52.955 --> 00:06:54.075
before the subject starts.

171
00:06:54.095 --> 00:06:55.155
So maybe after your sack

172
00:06:55.155 --> 00:06:56.915
and you're about to start the new topic, you sort

173
00:06:56.915 --> 00:06:58.355
of just flick through it.

174
00:06:58.575 --> 00:07:00.315
You don't need to read it in heavy detail.

175
00:07:00.345 --> 00:07:01.555
It's a heavy, heavy textbook

176
00:07:01.555 --> 00:07:02.835
and there's far much information in it,

177
00:07:02.835 --> 00:07:04.875
but sort of flick through it and just sort of understand,

178
00:07:04.935 --> 00:07:06.155
all right, what is actually gonna be covered.

179
00:07:06.155 --> 00:07:08.555
You're sort of doing that today in a sense, um, by

180
00:07:09.275 --> 00:07:11.475
watching this video because you're seeing

181
00:07:11.575 --> 00:07:13.115
and getting just this brief idea of

182
00:07:13.115 --> 00:07:14.155
what is actually gonna come up.

183
00:07:14.535 --> 00:07:16.235
Do I know this stuff? Have I seen this stuff before?

184
00:07:16.235 --> 00:07:19.155
Have I not? Is there stuff that is really confusing now?

185
00:07:19.155 --> 00:07:20.595
Well, if it's really confusing now, it,

186
00:07:20.735 --> 00:07:21.875
it may not be confusing when

187
00:07:21.875 --> 00:07:22.955
you start to learn it, but it could be.

188
00:07:22.955 --> 00:07:24.355
So it's something you really wanna focus on.

189
00:07:25.125 --> 00:07:28.305
And it's really, really good to be doing little things like

190
00:07:28.305 --> 00:07:31.025
that before sort of going in, um,

191
00:07:31.835 --> 00:07:33.625
learn from mistakes and focus on weaknesses.

192
00:07:33.775 --> 00:07:36.465
It's, it's pretty common. It's common throughout all vca.

193
00:07:36.625 --> 00:07:39.585
I, it's funny, I, I'm not a big English person.

194
00:07:39.825 --> 00:07:41.425
I did not enjoy English in high school

195
00:07:41.445 --> 00:07:44.505
and it's one of the subjects that I still really just,

196
00:07:44.905 --> 00:07:46.065
I see English, I see English

197
00:07:46.065 --> 00:07:47.345
essays and I'm like, Ooh, I don't like that.

198
00:07:48.505 --> 00:07:51.005
But even so, like for me in VCE,

199
00:07:51.005 --> 00:07:53.565
that was my weakest subject, so I focused on that the most.

200
00:07:53.905 --> 00:07:56.405
But you've also gotta do that in like a subcategory in terms

201
00:07:56.405 --> 00:07:57.405
of in each subject.

202
00:07:57.585 --> 00:07:59.485
So in biology you've gotta focus on

203
00:07:59.485 --> 00:08:00.605
the areas that you struggle with.

204
00:08:00.605 --> 00:08:02.205
So if there's this area, like area study one

205
00:08:02.205 --> 00:08:04.445
or study two that you struggle with, keep going back to it.

206
00:08:05.345 --> 00:08:07.925
Always ask questions. I say if you're in the premier,

207
00:08:08.105 --> 00:08:10.325
ask questions, um, and then focus on you as well.

208
00:08:10.425 --> 00:08:12.125
So make sure you take breaks, um,

209
00:08:12.265 --> 00:08:13.685
and leave time for the things you enjoy.

210
00:08:14.305 --> 00:08:15.765
VCE is not the be all and end all,

211
00:08:15.865 --> 00:08:18.325
and if you do go to university or you do go into a trade

212
00:08:18.325 --> 00:08:19.925
or something like that, you're going to find

213
00:08:19.925 --> 00:08:21.205
that life just gets a little bit harder.

214
00:08:21.275 --> 00:08:23.205
That VCE is just the tip of the iceberg.

215
00:08:23.705 --> 00:08:26.445
Um, university is much tougher.

216
00:08:26.705 --> 00:08:29.405
And then if you're going into something such as a trade

217
00:08:29.425 --> 00:08:32.885
or you're going into um, sort of like a, a vet course

218
00:08:32.905 --> 00:08:34.445
or something like that, you're going to find

219
00:08:34.475 --> 00:08:38.365
that these things are actually just as hard if not harder.

220
00:08:39.635 --> 00:08:42.305
So really important look after yourselves

221
00:08:42.525 --> 00:08:44.385
and they're just some quick tips to sort of jump in.

222
00:08:44.605 --> 00:08:49.425
So for the next sort of what, what are we at 110 minutes,

223
00:08:50.155 --> 00:08:52.985
we're gonna be coming area study one and area study two.

224
00:08:53.045 --> 00:08:56.925
So if I just quickly scroll through on my presenter view.

225
00:08:56.945 --> 00:08:59.285
So I just as a, as a quick point, if you see me looking

226
00:08:59.285 --> 00:09:00.725
to the right, that's 'cause I've got my,

227
00:09:00.865 --> 00:09:02.085
or could be left on your screen.

228
00:09:02.085 --> 00:09:05.565
I'm not sure what it's, but on my right I have the

229
00:09:06.345 --> 00:09:07.525
uh, ATAR notes.

230
00:09:08.585 --> 00:09:11.965
Um, I have them, I have a monitor up with all the questions.

231
00:09:12.425 --> 00:09:16.165
Now if I look through, we have 77 slides, um,

232
00:09:16.165 --> 00:09:17.885
and there's a couple of practice questions sifted

233
00:09:17.885 --> 00:09:19.765
throughout, but those will really pause for.

234
00:09:20.065 --> 00:09:22.005
But essentially what you'll find is that

235
00:09:23.195 --> 00:09:24.965
area study one is probably gonna be a little bit longer.

236
00:09:25.445 --> 00:09:26.525
Probably gonna cover that for about an hour

237
00:09:26.545 --> 00:09:27.605
and we'll probably cover the other one for

238
00:09:27.605 --> 00:09:28.725
about 45 to 50 minutes.

239
00:09:29.065 --> 00:09:32.085
Um, and what we'll find is that as much

240
00:09:32.085 --> 00:09:33.965
as there is an error on this area,

241
00:09:33.965 --> 00:09:36.245
study one is distinctly a lot more straightforward than area

242
00:09:36.245 --> 00:09:39.365
study two especially, especially on the basis that a lot

243
00:09:39.365 --> 00:09:42.765
of area study one was already covered in unit one two, same

244
00:09:42.765 --> 00:09:44.965
with area study two, but particularly for area study one,

245
00:09:48.705 --> 00:09:49.725
that's copy by the way.

246
00:09:49.945 --> 00:09:54.725
So study one is all about what is the role of nucleic acids.

247
00:09:55.025 --> 00:09:57.205
So what we're gonna look at first is the relationship

248
00:09:57.205 --> 00:09:58.765
between nucleic acids and protein.

249
00:09:58.945 --> 00:10:00.605
So that's your first major point.

250
00:10:01.785 --> 00:10:03.565
So really, really important to understand.

251
00:10:04.365 --> 00:10:06.565
A lot of the basics need to be covered

252
00:10:06.625 --> 00:10:08.445
and you need to be able to understand the basics.

253
00:10:08.835 --> 00:10:10.405
It's biology's one of those subjects.

254
00:10:10.425 --> 00:10:12.645
Unlike I would say unlike chemistry,

255
00:10:12.835 --> 00:10:15.005
even unlike physics two subjects that I've done

256
00:10:15.005 --> 00:10:19.125
and I've tutored before, those subjects expect the basics

257
00:10:19.225 --> 00:10:21.605
and the basics they don't really ask questions

258
00:10:21.665 --> 00:10:22.805
on in the exam.

259
00:10:22.805 --> 00:10:24.965
They sort of just expect you to know it and build upon it.

260
00:10:25.225 --> 00:10:26.365
In biology, they expect both.

261
00:10:26.475 --> 00:10:28.805
They expect you to be able to answer questions purely on the

262
00:10:28.865 --> 00:10:30.885
basics and then on the building on.

263
00:10:31.145 --> 00:10:35.365
So as such, it can make the exams have easier questions,

264
00:10:35.365 --> 00:10:39.085
but also it can make the breadth of knowledge that you need

265
00:10:39.645 --> 00:10:41.005
a little bit bigger because you need

266
00:10:41.005 --> 00:10:42.565
to know the basics that little bit better.

267
00:10:42.705 --> 00:10:45.085
You need to know those super little bits of details,

268
00:10:45.085 --> 00:10:47.995
especially like for nucleic acids.

269
00:10:47.995 --> 00:10:50.075
So nucleic acids we understand are

270
00:10:50.135 --> 00:10:51.435
the building blocks of life.

271
00:10:51.465 --> 00:10:56.195
They are the DNA, they are the RNA, they are that sort

272
00:10:56.195 --> 00:10:59.555
of information proteins that are, they get encoded

273
00:10:59.775 --> 00:11:01.555
and they make up who we are,

274
00:11:01.855 --> 00:11:04.115
but you need to know exactly what makes up their monomers.

275
00:11:04.115 --> 00:11:05.795
We need to know where the bonds are, et cetera.

276
00:11:05.815 --> 00:11:07.595
So if you see here we've got a mono,

277
00:11:08.175 --> 00:11:09.315
and in this mono here,

278
00:11:09.655 --> 00:11:11.995
my base in this mono here we have a phosphate

279
00:11:12.455 --> 00:11:15.355
and we have our deoxyribose for DNA

280
00:11:15.355 --> 00:11:16.715
and then we have our base pair.

281
00:11:17.495 --> 00:11:20.595
But it's really important to understand that this

282
00:11:21.465 --> 00:11:23.275
deoxyribose is a Pentagon.

283
00:11:23.545 --> 00:11:27.075
It's got five carbons in it, so you need

284
00:11:27.075 --> 00:11:28.475
to shape it like a Pentagon as much

285
00:11:28.475 --> 00:11:30.395
as it may not be shaped like a Pentagon in real life.

286
00:11:30.895 --> 00:11:32.955
That's how we produce it and that's how we draw it.

287
00:11:32.955 --> 00:11:37.355
And that's how we say this has five carbons, much as

288
00:11:37.355 --> 00:11:38.915
that is more of a chemistry point of view.

289
00:11:38.915 --> 00:11:40.355
You need to draw that as a Pentagon.

290
00:11:40.495 --> 00:11:42.155
So you need to be drawing your monomers like this

291
00:11:42.815 --> 00:11:46.075
and you need to have really importantly your two

292
00:11:46.605 --> 00:11:49.395
bonds coming off these two points here.

293
00:11:49.775 --> 00:11:50.835
You need to have one in the middle

294
00:11:50.855 --> 00:11:51.875
and then two at the bottom.

295
00:11:52.535 --> 00:11:54.605
And it's really, really important that it does that.

296
00:11:54.605 --> 00:11:56.525
It's got to do with the bonding, it's got to do

297
00:11:56.525 --> 00:11:57.925
with the number of carbons, et cetera.

298
00:11:58.305 --> 00:12:00.445
But that is beyond the scope.

299
00:12:00.445 --> 00:12:02.125
But you do need to know that they

300
00:12:02.125 --> 00:12:03.325
have to be bundled on those points.

301
00:12:03.345 --> 00:12:06.005
So that's one really key point for our monitors of nucle

302
00:12:06.065 --> 00:12:08.245
of uh, cleide or nucleic acids.

303
00:12:09.735 --> 00:12:11.475
So as you can see the made of phosphate molecule,

304
00:12:11.515 --> 00:12:13.195
a sugar component, which is e deoxyribose

305
00:12:13.195 --> 00:12:14.475
and a nitrogenous base,

306
00:12:14.575 --> 00:12:16.235
or you can just say base, it doesn't really matter.

307
00:12:16.305 --> 00:12:17.995
They're happy with both. Um,

308
00:12:19.555 --> 00:12:21.455
as you can see there is adenine, guanine,

309
00:12:21.525 --> 00:12:23.095
thymine and cysteine.

310
00:12:23.275 --> 00:12:24.615
And then there's also uracil.

311
00:12:24.635 --> 00:12:26.975
So uracil is found in our RNA

312
00:12:27.155 --> 00:12:30.655
and we also should know from our year 11 R unit one, two,

313
00:12:30.775 --> 00:12:31.935
I should say unit one two because some

314
00:12:31.935 --> 00:12:33.335
of you have done unit one, two and year 10.

315
00:12:33.675 --> 00:12:37.415
Um, you need to know your RNA versus your DNA in terms

316
00:12:37.415 --> 00:12:40.215
of your double helix versus just your single stranded.

317
00:12:40.355 --> 00:12:45.175
So RNA is a single stranded molecule and

318
00:12:45.175 --> 00:12:47.335
therefore it doesn't have, it's not paired up

319
00:12:47.525 --> 00:12:52.335
because we act that acts as sort of a temporary messenger.

320
00:12:52.635 --> 00:12:55.855
It moves into the side, into the cytosol.

321
00:12:55.915 --> 00:12:57.615
And what does it do? It goes in there

322
00:12:57.675 --> 00:12:59.095
and it connects in

323
00:12:59.095 --> 00:13:02.375
with the ribosome does its thing the ribosome produces

324
00:13:02.885 --> 00:13:05.615
protein, um, acting on codons and so forth.

325
00:13:05.715 --> 00:13:09.135
So it's really important that you, you understand this idea

326
00:13:09.135 --> 00:13:10.215
that this is a double helix

327
00:13:10.215 --> 00:13:13.175
and this is a single, it's your biggest differentiating

328
00:13:13.175 --> 00:13:17.815
factor, but then you also need to know how

329
00:13:18.675 --> 00:13:20.255
the nitrogenous bases work.

330
00:13:20.595 --> 00:13:22.295
So we need to understand that there are two

331
00:13:22.825 --> 00:13:24.335
major sort of subtypes.

332
00:13:24.335 --> 00:13:26.575
You have purines and you have pyramids.

333
00:13:26.765 --> 00:13:28.815
Essentially purines are double ringed.

334
00:13:28.965 --> 00:13:30.855
That is essentially the only difference.

335
00:13:31.395 --> 00:13:34.935
And pure pyramids have one ring.

336
00:13:35.155 --> 00:13:37.575
So as you can see here in this sort of chemical structure,

337
00:13:37.875 --> 00:13:40.295
you've got purines with two rings doesn't really matter

338
00:13:40.295 --> 00:13:41.175
that you've got a, you know

339
00:13:41.415 --> 00:13:42.335
ion, depending on that doesn't matter.

340
00:13:42.355 --> 00:13:43.695
You've just got two rings

341
00:13:43.695 --> 00:13:45.135
and that's the most important thing.

342
00:13:45.555 --> 00:13:50.095
So A and G are purines and C

343
00:13:50.155 --> 00:13:51.775
and T are pyramiding.

344
00:13:52.195 --> 00:13:55.695
So as you can see here, we have C bonding

345
00:13:55.695 --> 00:13:57.215
to G with three bonds.

346
00:13:57.525 --> 00:14:00.175
That means we've got a pyramiding bonding to a purine.

347
00:14:00.235 --> 00:14:01.735
So pyramiding

348
00:14:02.155 --> 00:14:05.525
and purines sort of pair up.

349
00:14:05.525 --> 00:14:07.885
So opposites attract, they attract onto each other

350
00:14:08.185 --> 00:14:09.365
and they bond onto each other.

351
00:14:09.585 --> 00:14:11.845
So it's not like we've got a purine bond into a

352
00:14:11.845 --> 00:14:13.005
purine that doesn't work.

353
00:14:13.385 --> 00:14:15.925
You need a purine bond into a pyramiding.

354
00:14:16.025 --> 00:14:20.125
So that's why our thiamine is replaced with uracil in RNA

355
00:14:20.125 --> 00:14:22.045
because we need another purine

356
00:14:22.505 --> 00:14:24.245
to replace it so that we get those bonds.

357
00:14:24.825 --> 00:14:26.885
Now also really important, these occur

358
00:14:26.905 --> 00:14:28.445
by condensation polymerization.

359
00:14:28.705 --> 00:14:31.125
I'm hoping this is a familiar term if it's not,

360
00:14:31.125 --> 00:14:32.965
essentially it's a type of reaction.

361
00:14:32.965 --> 00:14:37.245
It's a chemical reaction in which we form bonds between,

362
00:14:37.505 --> 00:14:41.085
you know, two molecules and water is lost.

363
00:14:41.305 --> 00:14:43.045
That's why we call it condensation.

364
00:14:43.145 --> 00:14:46.405
So water is removed from the

365
00:14:47.075 --> 00:14:48.285
this space, the bond.

366
00:14:48.465 --> 00:14:51.685
So there's a bonding area and a water molecule is removed.

367
00:14:52.945 --> 00:14:56.565
The exact specifics of that are unnecessary for biology.

368
00:14:56.905 --> 00:14:58.525
If you're doing chemistry, you're gonna learn about it.

369
00:14:58.585 --> 00:15:01.005
But for biology, all you need to know is the water is lost

370
00:15:01.305 --> 00:15:02.685
and we get a polymer form.

371
00:15:03.025 --> 00:15:05.925
Now a polymer is our longer chain.

372
00:15:06.185 --> 00:15:09.085
The monomers were our nucleic acids.

373
00:15:09.225 --> 00:15:12.365
So our individual, um, if we go back here,

374
00:15:12.795 --> 00:15:15.925
this is our individual monomer, these are our polymers.

375
00:15:15.925 --> 00:15:17.525
So our long ones are our polymers.

376
00:15:18.465 --> 00:15:20.405
Now DDNA runs in anti-parallel.

377
00:15:20.405 --> 00:15:21.885
There's also a really key point to understand.

378
00:15:22.225 --> 00:15:24.525
One strand runs in a three prime to a five prime

379
00:15:24.625 --> 00:15:27.765
and the other strand runs in a five prime to a three prime.

380
00:15:27.845 --> 00:15:30.085
Now you might say, where do you get these primes from?

381
00:15:30.545 --> 00:15:32.525
You get these primes from here.

382
00:15:33.455 --> 00:15:35.505
This is exactly what we're talking about.

383
00:15:35.725 --> 00:15:40.425
So you'll find that the bottom end

384
00:15:40.565 --> 00:15:41.825
of this monomer,

385
00:15:41.845 --> 00:15:43.945
so this phosphate will bond onto the bottom end

386
00:15:44.165 --> 00:15:45.985
of the next monomer

387
00:15:46.405 --> 00:15:50.465
and essentially this phosphate bonds onto the fifth.

388
00:15:50.605 --> 00:15:52.265
And then you have the third at the bottom

389
00:15:52.365 --> 00:15:53.865
and the third bonds down.

390
00:15:54.245 --> 00:15:56.305
So the fifth carbon and the third carbon.

391
00:15:56.965 --> 00:15:59.065
So you can sort of from there then match up

392
00:15:59.065 --> 00:16:00.665
and say, all right, am I at the third carbon?

393
00:16:00.765 --> 00:16:02.905
Am I at the fifth carbon? And you can figure

394
00:16:02.925 --> 00:16:04.065
out which way you are running.

395
00:16:04.605 --> 00:16:06.705
Now you'll be told this in a question you don't need

396
00:16:06.705 --> 00:16:07.825
to figure out, you don't need

397
00:16:07.825 --> 00:16:09.265
to worry about figuring out which is which.

398
00:16:09.565 --> 00:16:11.425
But essentially one strand runs,

399
00:16:11.495 --> 00:16:12.945
runs in a three to five direction.

400
00:16:12.945 --> 00:16:15.065
The other strand runs in a five to three direction.

401
00:16:15.065 --> 00:16:17.105
So you can sort of think of it like this is being flipped

402
00:16:17.105 --> 00:16:18.825
over when it's running the other way.

403
00:16:18.925 --> 00:16:22.465
So it runs up this way and then it runs down this way, sort

404
00:16:22.465 --> 00:16:23.665
of how I like to think about it.

405
00:16:26.015 --> 00:16:27.835
So it's also really important to be able to compare.

406
00:16:28.015 --> 00:16:30.515
As I said, the most simple comparison you can do is double

407
00:16:30.515 --> 00:16:31.635
versus single stranded.

408
00:16:31.635 --> 00:16:34.835
Please always fall back on double versus single stranded.

409
00:16:34.945 --> 00:16:36.635
It's the one the examiners expect.

410
00:16:36.725 --> 00:16:40.075
Don't try and you know, bamboozle 'em and be like, and try

411
00:16:40.075 --> 00:16:42.795
and do something really individual and and different.

412
00:16:42.795 --> 00:16:44.115
There's no need to do that.

413
00:16:44.465 --> 00:16:47.395
They expect you to write when there's a DNA versus RNA

414
00:16:47.595 --> 00:16:49.275
question that one of them is double stranded

415
00:16:49.275 --> 00:16:51.675
and one of them is single stranded, it's their expectation.

416
00:16:54.765 --> 00:16:55.895
Then you've got a whole bunch of other

417
00:16:55.895 --> 00:16:56.935
ones that are all acceptable.

418
00:16:57.755 --> 00:16:59.175
So thymine versus uracil,

419
00:16:59.175 --> 00:17:00.455
that's also a really, really good one.

420
00:17:00.635 --> 00:17:01.655
I'm happy for you go with that.

421
00:17:02.405 --> 00:17:05.535
Deoxyribo sugar versus a ribo sugar also a really good one.

422
00:17:05.955 --> 00:17:08.175
And then this is also a great one as well, that

423
00:17:08.835 --> 00:17:11.495
the DNA contains the genetic code, um,

424
00:17:12.275 --> 00:17:15.695
and is read as a part of protein synthesis.

425
00:17:15.725 --> 00:17:19.495
Whereas our RNA is sort of various versions that play roles,

426
00:17:20.355 --> 00:17:24.095
um, in the part of protein synthesis.

427
00:17:24.125 --> 00:17:25.175
It's probably not as a good one.

428
00:17:25.205 --> 00:17:29.535
It's probably not as good as our other comparisons there,

429
00:17:29.595 --> 00:17:31.175
but it is a pretty good one still.

430
00:17:31.195 --> 00:17:33.215
But I would still go with the top three, especially

431
00:17:33.215 --> 00:17:35.535
that top one Always talk about how one

432
00:17:35.535 --> 00:17:36.575
of 'em is singles stranded and one

433
00:17:36.575 --> 00:17:38.645
of 'em is double stranded itt.

434
00:17:38.645 --> 00:17:40.685
Best way of going about it. This is a really good image.

435
00:17:40.685 --> 00:17:42.645
I really like this image. This image just sort

436
00:17:42.645 --> 00:17:45.845
of discusses exactly what you need to, what you need to see.

437
00:17:46.185 --> 00:17:47.925
It also has like the different pairings.

438
00:17:48.305 --> 00:17:49.805
Um, and I probably didn't state enough.

439
00:17:50.665 --> 00:17:53.285
Uh, when you are bonding your cysteine

440
00:17:53.345 --> 00:17:55.885
and your whining, there's a triple bond.

441
00:17:56.185 --> 00:17:57.565
So they're bonded by hydrogen bonds,

442
00:17:57.585 --> 00:17:58.725
but this is a triple bond.

443
00:17:59.035 --> 00:18:01.045
When you are bonding your adenine

444
00:18:01.065 --> 00:18:02.765
and your thymine, it's a double bond.

445
00:18:02.785 --> 00:18:06.405
Now how I remember that is a very weird way

446
00:18:06.405 --> 00:18:09.805
of remembering it, but what I say is that

447
00:18:10.885 --> 00:18:13.285
I look at the T and I look at the G.

448
00:18:13.545 --> 00:18:15.485
So I know that A and t bond together

449
00:18:15.825 --> 00:18:17.445
and I know that C and g bond together.

450
00:18:17.465 --> 00:18:18.645
And how do I remember that?

451
00:18:18.805 --> 00:18:21.285
I remember that C and G are both curvy and A

452
00:18:21.285 --> 00:18:22.445
and T are both straight.

453
00:18:23.035 --> 00:18:25.485
Very weird way I thinking about now how do I know

454
00:18:25.485 --> 00:18:27.405
that there's a double bond between the A and T

455
00:18:27.405 --> 00:18:29.085
and there's a triple bond between the C and G?

456
00:18:29.315 --> 00:18:30.445
Well, I always look at the T

457
00:18:30.445 --> 00:18:31.845
and the G, so I say, all right,

458
00:18:32.045 --> 00:18:34.525
T has two lines, G has three.

459
00:18:34.865 --> 00:18:37.045
So G has one and then one and then one.

460
00:18:37.765 --> 00:18:38.985
If you look at the A and the

461
00:18:38.985 --> 00:18:41.185
and the C, yes, A has three and C has one.

462
00:18:41.325 --> 00:18:43.425
But I'm sort of thinking in terms of the T

463
00:18:43.485 --> 00:18:45.705
and the G, it's just how I remember it.

464
00:18:46.015 --> 00:18:47.785
It's not the best way of remembering it,

465
00:18:47.785 --> 00:18:49.425
but it sort of has always worked for me.

466
00:18:49.805 --> 00:18:52.305
So one of the good ways, one of the good ways to sort

467
00:18:52.305 --> 00:18:54.465
of go about it, if you've got a better way, feel free

468
00:18:54.465 --> 00:18:58.395
to check in the chat or feel free to, um, utilize

469
00:18:58.395 --> 00:18:59.635
that over the one that I just discussed.

470
00:19:00.815 --> 00:19:04.075
So also from there we need to know RNA subtypes.

471
00:19:04.075 --> 00:19:06.235
Now there is far more information you'll learn on these

472
00:19:06.455 --> 00:19:07.555
RNA RNA subtypes.

473
00:19:07.555 --> 00:19:08.915
You will go into far more detail.

474
00:19:08.935 --> 00:19:10.075
But for the basis of today

475
00:19:10.075 --> 00:19:12.155
and for the basis of just giving you a brief little

476
00:19:12.475 --> 00:19:16.195
overview, I want you to know just one sentence about it.

477
00:19:16.775 --> 00:19:19.435
So we have mRNA, RRNA and TRNA.

478
00:19:19.695 --> 00:19:21.995
So think of MR A as the messenger.

479
00:19:22.535 --> 00:19:26.595
So messenger, RNA carries the code for the production

480
00:19:26.595 --> 00:19:29.435
of the protein from the DNA in the nucleus to the ribosome.

481
00:19:29.435 --> 00:19:33.635
So essentially what it does is MR NA is the RNA

482
00:19:33.635 --> 00:19:36.435
that's produced in the nucleus tres out to the cysto,

483
00:19:36.535 --> 00:19:39.665
the the, um, all that area there

484
00:19:39.665 --> 00:19:41.425
with the ribosomes and so forth.

485
00:19:41.525 --> 00:19:43.065
So it travels out to the ribosome

486
00:19:43.565 --> 00:19:45.505
and it attaches onto the ribosome

487
00:19:45.725 --> 00:19:48.465
and then you start to produce your protein.

488
00:19:49.045 --> 00:19:50.945
Now, RRNA on the other hand

489
00:19:51.525 --> 00:19:54.225
is your structural component of ribosomes.

490
00:19:54.225 --> 00:19:57.905
So essentially RRNA is the component

491
00:19:57.905 --> 00:20:00.425
that the genetic component of ribosome.

492
00:20:00.425 --> 00:20:03.305
So ribosomes have a little bit of genetic material in them.

493
00:20:03.685 --> 00:20:05.145
Um, that's why they're individualized

494
00:20:05.165 --> 00:20:06.185
for every single person.

495
00:20:06.605 --> 00:20:09.065
And so essentially that comes from your RRNA

496
00:20:09.065 --> 00:20:11.625
and you've referred that as ribosome or RNA

497
00:20:12.365 --> 00:20:17.005
and then TRNA, I don't, it's sort of is a bit of an old one.

498
00:20:17.005 --> 00:20:20.845
It's this weird, I don't even know how to describe that.

499
00:20:20.845 --> 00:20:22.765
It's a bit like a trumpet shape.

500
00:20:23.385 --> 00:20:28.245
Um, and TRNA has the ability to

501
00:20:29.045 --> 00:20:31.005
transfer a amino acid.

502
00:20:31.225 --> 00:20:33.365
So it has a spot to attach amino acid up here,

503
00:20:33.585 --> 00:20:37.405
but it also has a spot where it has three base.

504
00:20:37.945 --> 00:20:40.925
So it has three nitrogen nitrogenous spaces on it.

505
00:20:41.025 --> 00:20:45.005
And those three nitrogenous spaces are the opposite of

506
00:20:45.785 --> 00:20:46.885
our amino acids.

507
00:20:46.885 --> 00:20:50.405
So being the opposite of your amino acid, their ability

508
00:20:50.465 --> 00:20:54.885
to sort of move their ability to sort of bind

509
00:20:54.885 --> 00:20:58.485
to an mRNA and figure out, all right, well I bind here, so

510
00:20:58.485 --> 00:21:02.565
therefore I need to carry my amino acid to the

511
00:21:03.125 --> 00:21:05.325
ribosome, et cetera, is how that works.

512
00:21:05.745 --> 00:21:09.325
So essentially transfer RNA doesn't have an amino

513
00:21:09.325 --> 00:21:10.365
acid, always bound to it.

514
00:21:10.365 --> 00:21:11.805
It sort of travels around as it is.

515
00:21:11.835 --> 00:21:13.005
It's got its nitrogen spaces,

516
00:21:13.145 --> 00:21:16.085
and then once a ribosome, it goes into a ribosome attaches

517
00:21:16.085 --> 00:21:18.805
and the an mRNA that it meets with

518
00:21:18.805 --> 00:21:20.325
and it goes, oh, actually I work.

519
00:21:20.555 --> 00:21:22.685
It's sort of signaled it go, it goes

520
00:21:22.705 --> 00:21:25.365
and gets its amino acid, it brings it back, it reattaches

521
00:21:25.365 --> 00:21:27.445
and it does its amino, puts its amino acid

522
00:21:27.445 --> 00:21:28.565
into the poly effect type chain.

523
00:21:30.775 --> 00:21:33.275
So then we're gonna move into, so

524
00:21:33.705 --> 00:21:35.635
that was all just the basis of,

525
00:21:35.635 --> 00:21:36.915
you know, your genetic material.

526
00:21:37.055 --> 00:21:39.795
But what about from a more polymer side of view?

527
00:21:39.795 --> 00:21:41.555
What about from like a bigger point of view?

528
00:21:41.555 --> 00:21:43.315
There's lots and lots of DNA.

529
00:21:43.455 --> 00:21:45.475
So what do we talk about with all of that?

530
00:21:45.535 --> 00:21:48.875
So essentially what we have is we need

531
00:21:48.875 --> 00:21:50.275
to know about gene expression

532
00:21:50.375 --> 00:21:52.155
and how do we actually express a gene

533
00:21:52.175 --> 00:21:53.395
and how do we actually work them.

534
00:21:53.575 --> 00:21:54.915
So first of all, what is a gene?

535
00:21:55.395 --> 00:21:57.715
A gene is a particular sequence of basis of DNA code

536
00:21:57.715 --> 00:21:59.515
for a specific polypeptide chain.

537
00:21:59.695 --> 00:22:01.925
Now, really important point,

538
00:22:01.965 --> 00:22:03.565
and something I probably should have discussed right at the

539
00:22:03.565 --> 00:22:06.205
start, biology is definition heavy.

540
00:22:06.775 --> 00:22:08.325
These definitions you all need to know

541
00:22:08.545 --> 00:22:10.325
and it's, it's a bit frustrating at times.

542
00:22:10.425 --> 00:22:11.965
People a lot like a psychology class,

543
00:22:12.045 --> 00:22:14.085
I think it's very similar or like a and human class.

544
00:22:14.385 --> 00:22:17.605
It is very similar. It's very, it's very, very

545
00:22:18.335 --> 00:22:20.285
definition heavy and you do need to know it.

546
00:22:21.185 --> 00:22:22.605
Now essentially genes are inherited

547
00:22:22.675 --> 00:22:23.765
from parent to offspring.

548
00:22:23.865 --> 00:22:26.365
So that's why you would look like your parents.

549
00:22:26.905 --> 00:22:30.725
Um, and we also refer to as a refer to spots as the locus.

550
00:22:30.725 --> 00:22:32.445
So this is a fixed position on the chromosome

551
00:22:32.445 --> 00:22:33.845
where a specific gene is located.

552
00:22:33.985 --> 00:22:37.605
So we understand from unit one two that we have chromosomes.

553
00:22:37.745 --> 00:22:41.485
So chromosomes are essentially, um, the genetic material,

554
00:22:42.345 --> 00:22:47.005
um, in your body and these chromosomes, you get

555
00:22:47.645 --> 00:22:49.205
X from your father and you get X from

556
00:22:49.205 --> 00:22:50.245
your mother and you have two x.

557
00:22:50.745 --> 00:22:52.605
Um, and essentially these chromosomes

558
00:22:53.145 --> 00:22:56.795
all have a specific code on them.

559
00:22:56.815 --> 00:23:00.155
So they all have something, uh, specific that they code for

560
00:23:00.155 --> 00:23:02.595
and they essentially get larger and smaller.

561
00:23:02.735 --> 00:23:06.355
So you start at one, go down to X and y

562
00:23:06.375 --> 00:23:08.515
and you start really big and you get really small.

563
00:23:09.175 --> 00:23:13.355
And essentially these chromosomes, we've, as we've been able

564
00:23:13.355 --> 00:23:14.355
to study them, we've found

565
00:23:14.355 --> 00:23:16.955
that there are specific positions on each chromosome

566
00:23:17.105 --> 00:23:18.435
that have specific genes.

567
00:23:18.435 --> 00:23:20.115
A lot of the other genes are sort of mixed around

568
00:23:20.135 --> 00:23:21.875
and they sort of just end up where they end up.

569
00:23:22.295 --> 00:23:24.835
But there are specific positions on some genes,

570
00:23:25.175 --> 00:23:27.235
on some chromosomes that have a gene.

571
00:23:27.255 --> 00:23:30.915
And we can essentially go to that chromosome, take that gene

572
00:23:31.135 --> 00:23:32.515
and go, all right, what's going on?

573
00:23:33.495 --> 00:23:34.555
So that's something to do with

574
00:23:34.775 --> 00:23:36.875
and how we sort of work with things like genetic testing.

575
00:23:38.545 --> 00:23:39.925
Um, and then we have gene expression.

576
00:23:39.925 --> 00:23:42.685
So this is the transcription and translation of a gene.

577
00:23:42.985 --> 00:23:46.885
So the process in which the genetic DNA is converted into a

578
00:23:47.125 --> 00:23:48.125
functional 3D protein.

579
00:23:48.985 --> 00:23:52.285
Um, and then we have de uh, degeneration

580
00:23:52.425 --> 00:23:53.765
or de or degenerate.

581
00:23:54.265 --> 00:23:57.525
Um, so this is essentially a bit of an odd term.

582
00:23:57.585 --> 00:24:01.405
So degenerate is referring to our sort

583
00:24:01.405 --> 00:24:02.885
of amino acid coating.

584
00:24:03.185 --> 00:24:05.285
Um, and it's something that I wonder,

585
00:24:05.445 --> 00:24:06.485
I think I have put it in here.

586
00:24:06.985 --> 00:24:10.405
Um, I may not have put out coating in here

587
00:24:10.405 --> 00:24:11.845
because I feel like it was something that was a bit extra.

588
00:24:12.305 --> 00:24:15.085
So what you should remember from unit one, two, um,

589
00:24:15.145 --> 00:24:17.765
and something that is again, revision for this year,

590
00:24:17.785 --> 00:24:22.745
but we go through it again, is that each protein

591
00:24:23.365 --> 00:24:26.105
or each amino acid is produced from a codon.

592
00:24:26.405 --> 00:24:28.585
And a codon is three bases long.

593
00:24:29.095 --> 00:24:33.225
However, there are only about 22 amino acids,

594
00:24:33.225 --> 00:24:34.985
if I'm remembering correctly.

595
00:24:35.205 --> 00:24:37.185
Um, you don't need to remember the exact number,

596
00:24:37.185 --> 00:24:39.025
but I believe it's about 22 amino acids

597
00:24:39.245 --> 00:24:43.505
and there are far more codons, like 60 codons

598
00:24:43.505 --> 00:24:44.705
or something, maybe a little bit less.

599
00:24:45.205 --> 00:24:47.465
Um, essentially what that means is

600
00:24:47.465 --> 00:24:49.505
that there are multiple codons

601
00:24:49.925 --> 00:24:53.345
or some, I mean acid, some mean acids have multiple codons

602
00:24:53.345 --> 00:24:54.345
for 'em, they have three or four

603
00:24:54.445 --> 00:24:57.265
and it's, that's what we refer to it as degenerate.

604
00:24:57.445 --> 00:25:01.595
So essentially our DNA didn't need

605
00:25:01.665 --> 00:25:02.875
that many bases.

606
00:25:02.895 --> 00:25:05.075
It didn't need that many codons,

607
00:25:05.075 --> 00:25:06.915
but we didn't have a way around it so we did it.

608
00:25:06.915 --> 00:25:08.915
And so therefore there are lots of degenerate areas

609
00:25:08.935 --> 00:25:12.315
of our DNA where they just have codons that are different

610
00:25:12.335 --> 00:25:14.355
but are the same and it's a bit of a waste of energy.

611
00:25:14.775 --> 00:25:19.115
So essentially it makes us have more TRNA uses a little bit

612
00:25:19.115 --> 00:25:21.395
more energy and it's something that makes us less efficient.

613
00:25:21.615 --> 00:25:24.715
Um, and we refer to this as DNA being degener.

614
00:25:26.455 --> 00:25:29.835
Um, and then we go through this process when we sort

615
00:25:29.835 --> 00:25:31.395
of produce proteins.

616
00:25:31.395 --> 00:25:34.115
So we go through transcription, post, post transcription,

617
00:25:34.115 --> 00:25:35.475
modification, translation.

618
00:25:35.495 --> 00:25:39.415
And so let's talk about transcription first.

619
00:25:39.555 --> 00:25:41.335
So I'm just gonna put this out there.

620
00:25:41.725 --> 00:25:46.335
This, this has been in biology for like 15 years,

621
00:25:46.645 --> 00:25:48.615
this process of protein production

622
00:25:48.795 --> 00:25:51.735
and the the steps in it have not changed.

623
00:25:52.075 --> 00:25:56.015
And their expectation is you learn every single step.

624
00:25:56.315 --> 00:25:58.295
And you might say to me after looking at these slides,

625
00:25:58.295 --> 00:25:59.615
and I dunno why the three popped up,

626
00:25:59.615 --> 00:26:02.945
obviously I had an issue with my, uh, my animations.

627
00:26:03.365 --> 00:26:06.585
You are gonna say to me, this is so much information.

628
00:26:06.925 --> 00:26:08.105
How am I meant to remember this?

629
00:26:08.245 --> 00:26:10.385
You just have to keep going through it

630
00:26:10.405 --> 00:26:12.665
and then going through it and then going through it again

631
00:26:12.725 --> 00:26:14.785
and then continuing to go through it.

632
00:26:14.895 --> 00:26:17.265
This is one of those things where you just have to sit there

633
00:26:17.325 --> 00:26:19.825
and go, alright, I'm just gonna do heaps

634
00:26:19.825 --> 00:26:22.345
of questions on protein, protein transcription

635
00:26:22.445 --> 00:26:24.065
and protein translation.

636
00:26:24.485 --> 00:26:26.825
And the more you do it, the better you get at it.

637
00:26:27.925 --> 00:26:30.745
So you'll note here that we have transcription first.

638
00:26:30.885 --> 00:26:32.745
And essentially transcription is the process

639
00:26:32.885 --> 00:26:34.305
of producing your mRNA.

640
00:26:34.725 --> 00:26:37.985
So we start off with your, we start off with your,

641
00:26:38.055 --> 00:26:40.585
your DNA personal, so you need to have your correct DNA,

642
00:26:40.645 --> 00:26:44.645
but essentially what happens is an RNA polymerase, an enzyme

643
00:26:45.245 --> 00:26:48.285
binds to the promoter reason promoter region of a gene

644
00:26:48.425 --> 00:26:51.365
to transcribe on the template strand of the DNA.

645
00:26:51.365 --> 00:26:52.845
Now, I'm gonna show an image of this at the

646
00:26:52.845 --> 00:26:53.885
end and it'll make more sense.

647
00:26:54.225 --> 00:26:55.285
I'm just gonna talk through it. First,

648
00:26:55.515 --> 00:26:57.205
just put it down on the page.

649
00:26:58.585 --> 00:27:02.245
The RNA polymerase molecule unwinds the DNA

650
00:27:02.265 --> 00:27:06.445
and moves along the template strand reading it in a a three

651
00:27:06.465 --> 00:27:08.765
to five direction while synthesizing RNA

652
00:27:08.765 --> 00:27:10.925
by joining ribonucleotides.

653
00:27:11.425 --> 00:27:15.965
So ribonucleotides in a five to three direction, remember

654
00:27:15.965 --> 00:27:17.205
that strands are anti-parallel.

655
00:27:17.905 --> 00:27:20.205
And then when the RNA polymerase reaches the end

656
00:27:20.405 --> 00:27:23.805
of the gene, which is the termination sequence, the prem,

657
00:27:24.045 --> 00:27:27.325
a molecule will be released as a complimentary strand

658
00:27:27.325 --> 00:27:28.405
to the template strand.

659
00:27:28.425 --> 00:27:31.925
It has the same sequence as the coding strand.

660
00:27:32.425 --> 00:27:34.405
So this is all really confusing.

661
00:27:34.595 --> 00:27:35.765
This is the first time you've seen this.

662
00:27:35.765 --> 00:27:37.045
You're gonna be like, what the heck?

663
00:27:37.195 --> 00:27:38.325
What the heck am I looking at?

664
00:27:39.345 --> 00:27:42.645
So essentially you have some DNA and DNA is really small

665
00:27:42.645 --> 00:27:44.685
and RNA polymerase is are quite large.

666
00:27:44.785 --> 00:27:45.885
So they take up a little room.

667
00:27:46.075 --> 00:27:48.725
Essentially what happens is an RNA polymerase sort

668
00:27:48.725 --> 00:27:52.605
of comes into your nucleus and it moves around

669
00:27:52.905 --> 00:27:55.365
and then it's signaled from elsewhere to say, Hey,

670
00:27:55.465 --> 00:27:58.005
we need this protein, we need this protein,

671
00:27:58.115 --> 00:28:00.285
this protein is found on this chromosome and this gene.

672
00:28:00.305 --> 00:28:02.885
It goes, cool travels there.

673
00:28:03.385 --> 00:28:06.165
It goes there and it finds every single

674
00:28:06.355 --> 00:28:07.765
gene has a promoter region.

675
00:28:07.825 --> 00:28:09.965
So a promoter region is a non-coating region

676
00:28:10.455 --> 00:28:12.565
where the RNA polymerase can attach itself.

677
00:28:12.565 --> 00:28:17.085
So it's at the start of the coding strand

678
00:28:17.185 --> 00:28:19.645
and the end of the, of the

679
00:28:20.165 --> 00:28:21.485
template strand, if you like to think about like that.

680
00:28:21.485 --> 00:28:23.165
But it's really at the start of both strands.

681
00:28:23.585 --> 00:28:25.605
Um, it's just before it.

682
00:28:25.785 --> 00:28:29.335
And essentially what it does is it, it's an area

683
00:28:29.335 --> 00:28:30.655
where we don't really code for anything

684
00:28:30.655 --> 00:28:31.895
but we can attach to.

685
00:28:32.075 --> 00:28:35.015
So we attach our RNA polymerase to that region

686
00:28:35.515 --> 00:28:38.815
and essentially when it attaches to it, it's then bound off,

687
00:28:39.115 --> 00:28:40.335
it then starts to move along

688
00:28:40.395 --> 00:28:43.495
and as it moves along, it unwinds the DNA.

689
00:28:43.795 --> 00:28:46.575
So it is able to break those hydrogen bonds,

690
00:28:46.575 --> 00:28:47.735
those condensation reactions.

691
00:28:47.755 --> 00:28:49.375
It does the opposite. It does hydrolysis.

692
00:28:49.375 --> 00:28:51.135
So essentially hydrolysis is where it breaks it

693
00:28:51.235 --> 00:28:52.695
and it puts some water in there

694
00:28:52.995 --> 00:28:54.615
and essentially it breaks up those bonds.

695
00:28:55.035 --> 00:28:57.255
And essentially as it breaks up those hydrogen bonds

696
00:28:57.285 --> 00:29:01.335
between our bases, we start to see the um,

697
00:29:03.085 --> 00:29:06.225
we start to see this sort of DNA unwind a little bit

698
00:29:07.005 --> 00:29:11.425
and it goes, alright, let's start making a copy

699
00:29:11.685 --> 00:29:13.385
of our coating strand.

700
00:29:13.615 --> 00:29:17.025
However, remember that if you have a coating strand,

701
00:29:17.575 --> 00:29:19.585
your coating strand, if I went to go make a copy

702
00:29:19.605 --> 00:29:21.185
of it on my coating strand,

703
00:29:21.205 --> 00:29:22.465
I'm gonna get the complete opposite.

704
00:29:22.495 --> 00:29:25.505
Because remember that we don't have a's attached

705
00:29:25.505 --> 00:29:27.625
to a's we have a's attached to t's

706
00:29:27.625 --> 00:29:29.345
and we have C's attached to g's.

707
00:29:29.685 --> 00:29:34.185
So my coating strand goes A TG, I'm gonna,

708
00:29:34.325 --> 00:29:37.305
if I copy that strand, I'll get TAC.

709
00:29:37.725 --> 00:29:39.585
So I've got the opposite. I don't want that.

710
00:29:40.165 --> 00:29:41.260
So how do get around that?

711
00:29:41.755 --> 00:29:43.205
Well, I get around that by coding

712
00:29:43.905 --> 00:29:47.805
the complete opposite strand and DNA is anti-parallel.

713
00:29:47.925 --> 00:29:50.005
DNA has two strands, it has a complimentary strand.

714
00:29:50.625 --> 00:29:54.225
So why don't I just copy the complimentary strand?

715
00:29:54.365 --> 00:29:57.425
So that's what it does. It copies the complimentary strand

716
00:29:57.685 --> 00:29:58.745
so it enters

717
00:29:58.965 --> 00:29:59.785
and goes, right, this is the

718
00:29:59.945 --> 00:30:01.105
coating strand, this is what I want.

719
00:30:01.285 --> 00:30:03.745
But if I can make that by copying this strand, well

720
00:30:03.745 --> 00:30:04.825
that's a better way of doing it.

721
00:30:05.085 --> 00:30:09.785
So essentially it copies on the complementary

722
00:30:09.785 --> 00:30:12.945
strand and it copies along in a three to five direction.

723
00:30:13.085 --> 00:30:14.705
So we'll always jump on the three end

724
00:30:14.705 --> 00:30:17.065
of the complementary strand and it will bo

725
00:30:17.085 --> 00:30:18.785
and it'll produce one in a three in a

726
00:30:18.785 --> 00:30:19.865
five to three directions there.

727
00:30:19.865 --> 00:30:21.545
It needs to produce it in the opposite direction.

728
00:30:22.405 --> 00:30:23.735
Essentially it moves along.

729
00:30:23.875 --> 00:30:25.735
So it goes along and it continues to iron

730
00:30:25.735 --> 00:30:28.415
what unwind the DNA as it moves along.

731
00:30:28.575 --> 00:30:30.255
'cause it's attached on and then it can,

732
00:30:30.315 --> 00:30:32.095
it actually rewinds it up at the end.

733
00:30:32.555 --> 00:30:34.215
Um, so you don't need to worry about that.

734
00:30:34.215 --> 00:30:35.255
It puts it all back together.

735
00:30:35.725 --> 00:30:37.455
Essentially as it moves along,

736
00:30:37.995 --> 00:30:40.015
it will find eventually a termination sequence.

737
00:30:40.035 --> 00:30:41.735
So it will read each sequence

738
00:30:41.735 --> 00:30:43.255
before it sort of starts to produce it.

739
00:30:43.255 --> 00:30:44.455
And eventually it reaches this point

740
00:30:44.455 --> 00:30:46.695
where it reads this a termination sequence,

741
00:30:46.695 --> 00:30:47.935
which we'll discuss in a little bit

742
00:30:48.475 --> 00:30:50.735
and essentially goes, all right, well then I'm done.

743
00:30:50.835 --> 00:30:53.055
So then it detaches, so it sort of starts

744
00:30:53.055 --> 00:30:55.895
to wind up the whole thing and it pulls itself off.

745
00:30:56.155 --> 00:31:00.095
And essentially your mRNA is, is done.

746
00:31:00.245 --> 00:31:03.295
However, we've referred to this as pre mRNA

747
00:31:03.295 --> 00:31:04.695
because we haven't gone through post

748
00:31:04.695 --> 00:31:06.055
transcriptional modification.

749
00:31:06.235 --> 00:31:08.095
So these are the three steps you need to know.

750
00:31:08.095 --> 00:31:09.495
Now these are in super detail,

751
00:31:09.715 --> 00:31:11.575
but there's a couple of things that I've highlighted in

752
00:31:11.575 --> 00:31:13.335
different colors or I've just highlighted here.

753
00:31:13.875 --> 00:31:17.015
You need to mention these distinctly.

754
00:31:17.185 --> 00:31:19.135
These have to be distinctly mentioned.

755
00:31:19.425 --> 00:31:22.855
There is no way that you cannot, there's no way you can get

756
00:31:22.855 --> 00:31:25.455
around answering a transcription question

757
00:31:26.185 --> 00:31:30.435
without mentioning these 1, 2, 3, 4, 5, 6, 6 things.

758
00:31:31.175 --> 00:31:36.075
So those six things cannot not be mentioned.

759
00:31:36.545 --> 00:31:37.955
That makes sense. You cannot answer

760
00:31:37.955 --> 00:31:39.035
a question without mentioning those.

761
00:31:39.335 --> 00:31:40.995
So when you go about answering these questions,

762
00:31:40.995 --> 00:31:42.635
you can write them however you would like.

763
00:31:43.215 --> 00:31:46.275
You can write out this process however a new see fit,

764
00:31:46.495 --> 00:31:50.845
but it needs to be answered essentially in this way.

765
00:31:51.825 --> 00:31:53.805
Um, you need to have those, those points.

766
00:31:55.185 --> 00:31:56.365
So then we move on

767
00:31:56.365 --> 00:31:57.365
and we go to post transcript,

768
00:31:57.475 --> 00:31:59.005
post transcriptional modification.

769
00:31:59.025 --> 00:32:03.445
So you, um, you carry, I always butcher that word.

770
00:32:03.495 --> 00:32:05.485
Carry cells undergo three important types

771
00:32:05.485 --> 00:32:08.965
of post transcription modification within the nucleus's.

772
00:32:08.965 --> 00:32:10.165
Really important. It cannot leave the

773
00:32:10.285 --> 00:32:11.365
nucleus until this has happened.

774
00:32:11.975 --> 00:32:14.085
First of all, introns are removed

775
00:32:14.345 --> 00:32:15.725
and exons are spliced together.

776
00:32:15.825 --> 00:32:18.125
So introns are essentially non-coding regions.

777
00:32:18.465 --> 00:32:20.405
Now you might say, well, introns sounds like,

778
00:32:20.765 --> 00:32:22.845
so it sounds like it should be like on it,

779
00:32:23.065 --> 00:32:24.765
but no, think of it like, um,

780
00:32:25.235 --> 00:32:27.045
interruptions is how I think about it.

781
00:32:27.305 --> 00:32:28.365
So interruptions.

782
00:32:28.705 --> 00:32:29.805
So if they're interruptions,

783
00:32:29.805 --> 00:32:31.325
we don't want them so we remove them.

784
00:32:31.385 --> 00:32:33.125
So intros are non-coding regions.

785
00:32:33.125 --> 00:32:34.285
They're interruptions, we get rid of them.

786
00:32:34.975 --> 00:32:37.165
Exons are coding regions. Coding regions.

787
00:32:37.165 --> 00:32:39.005
So remember exons are expressed.

788
00:32:39.265 --> 00:32:42.925
So exons expressed introns in uh, interruptions.

789
00:32:43.635 --> 00:32:47.045
This means that mature mRNA is actually a lot shorter than

790
00:32:47.065 --> 00:32:48.925
pre mRNA 'cause there is actually a lot

791
00:32:48.925 --> 00:32:50.365
of introns in there and they remove them.

792
00:32:55.965 --> 00:33:00.545
Now you go ahead and you add a methyl guine cap.

793
00:33:00.565 --> 00:33:02.185
Really important, you know what that is?

794
00:33:02.245 --> 00:33:03.985
So a methyl iguana scene cap.

795
00:33:04.565 --> 00:33:07.025
Um, and this is added to the five prime end.

796
00:33:07.025 --> 00:33:09.905
So you need to know that a methyl guine cap goes on a five

797
00:33:10.085 --> 00:33:14.655
end and then you add a poly a tail at the three end.

798
00:33:14.715 --> 00:33:16.055
Now how do I remember which one's three

799
00:33:16.055 --> 00:33:18.255
and which one's five A goes

800
00:33:18.315 --> 00:33:20.695
before any of the other letters in the other one?

801
00:33:20.955 --> 00:33:22.055
So I always think of like,

802
00:33:22.165 --> 00:33:23.655
because it's such a big deal

803
00:33:23.655 --> 00:33:26.535
that they make the a uppercase, I don't know why they do it.

804
00:33:26.705 --> 00:33:27.735
There would be a genuine

805
00:33:27.735 --> 00:33:29.295
explanation that I just haven't learned.

806
00:33:29.475 --> 00:33:33.775
But essentially you've got this poly A tail A is first.

807
00:33:33.995 --> 00:33:35.615
So I always think three is before five.

808
00:33:35.615 --> 00:33:37.375
So A is gonna be the three end.

809
00:33:38.105 --> 00:33:40.055
Again, not the best way of remembering it,

810
00:33:40.055 --> 00:33:41.815
and you may have a much better way of remembering it,

811
00:33:41.835 --> 00:33:42.975
but that's how I go about it.

812
00:33:43.915 --> 00:33:45.855
Now what's really important is once these modifications have

813
00:33:45.855 --> 00:33:48.775
taken place, the RNA molecules mature, um,

814
00:33:48.835 --> 00:33:50.175
and it can move to the ribosome.

815
00:33:50.355 --> 00:33:54.095
Um, but this may also be referred to as, um,

816
00:33:54.515 --> 00:33:57.215
you may also hear this referred to as exon splicing.

817
00:33:57.215 --> 00:33:59.135
And why do we refer to it as exon splicing?

818
00:33:59.195 --> 00:34:01.835
Is because there's this phenomena

819
00:34:01.835 --> 00:34:03.555
that we've learned over the last 20 years

820
00:34:03.705 --> 00:34:06.555
that one gene can code for multiple proteins.

821
00:34:06.555 --> 00:34:08.955
So when this first came out, we were so confused

822
00:34:08.975 --> 00:34:10.795
and we sat there and went, why is this happening?

823
00:34:10.975 --> 00:34:14.475
Why is one gene coding for multiple proton proteins?

824
00:34:14.665 --> 00:34:19.205
Well, it's this idea that we have these, we have,

825
00:34:19.215 --> 00:34:21.605
let's just call this our pre and pre mRNA here,

826
00:34:21.605 --> 00:34:23.005
and we've got 1, 2, 3, 4.

827
00:34:23.755 --> 00:34:26.345
Every now and again, exons get spliced out

828
00:34:26.605 --> 00:34:28.345
or they get removed and we're like,

829
00:34:28.365 --> 00:34:30.665
why Exxon's getting removed when they're coating regions?

830
00:34:31.125 --> 00:34:33.905
And then every now and again, our exons

831
00:34:33.905 --> 00:34:36.505
that were kept were not put in order.

832
00:34:36.815 --> 00:34:39.145
Sometimes they would, the order of them was changed

833
00:34:39.405 --> 00:34:40.745
and it was distinctly changed.

834
00:34:40.855 --> 00:34:42.425
When this happened in the nucleus,

835
00:34:42.835 --> 00:34:44.665
there was distinct mechanisms

836
00:34:44.665 --> 00:34:46.505
that changed the order of the exons.

837
00:34:46.725 --> 00:34:50.305
So what we found is that sometimes our genes expressed

838
00:34:50.785 --> 00:34:54.625
multiple proteins because their gene has so many exons

839
00:34:54.625 --> 00:34:56.185
that sometimes they splice some of them out.

840
00:34:56.185 --> 00:34:58.065
Sometimes they keep 'em all, sometimes they put

841
00:34:58.065 --> 00:34:59.185
the exons in different orders.

842
00:35:00.095 --> 00:35:01.265
It's very, very confusing.

843
00:35:01.265 --> 00:35:05.945
And it's why the whole gene coding mission that we've gone

844
00:35:05.945 --> 00:35:08.865
through to sort of use genes as a better, you know,

845
00:35:09.345 --> 00:35:13.025
medicine, a better predictor is still in its infancy

846
00:35:13.025 --> 00:35:15.145
because I, the,

847
00:35:15.165 --> 00:35:17.505
the way the body does things like this is well

848
00:35:17.505 --> 00:35:21.105
beyond our scope of ability to, to predict, um,

849
00:35:21.325 --> 00:35:23.345
and way beyond the scope of our ability

850
00:35:23.405 --> 00:35:24.745
to sort of work with still.

851
00:35:25.005 --> 00:35:26.425
Um, and it's very, very interesting

852
00:35:26.425 --> 00:35:28.665
and it's very incredible what the human body does.

853
00:35:30.395 --> 00:35:32.415
Now then we go into translation.

854
00:35:32.415 --> 00:35:33.695
So translation's a little bit more simple,

855
00:35:33.855 --> 00:35:34.935
I can image in the next slide.

856
00:35:34.935 --> 00:35:36.335
That's why I just put it all out there.

857
00:35:36.635 --> 00:35:39.045
Um, essentially there's a lot of steps in it,

858
00:35:39.045 --> 00:35:40.685
but it's a far more simple.

859
00:35:40.685 --> 00:35:43.085
Essentially what happens is your mRNA migrates

860
00:35:43.085 --> 00:35:46.685
to the ribosome from the nucleus, um,

861
00:35:46.905 --> 00:35:48.925
and it enters the rib zone at the five prime end.

862
00:35:48.925 --> 00:35:50.685
Now that should be in bold. It's really important you know

863
00:35:50.685 --> 00:35:52.965
that the five prime end goes in births first.

864
00:35:52.965 --> 00:35:55.125
So think of the cap at the front and the tail at the end.

865
00:35:55.125 --> 00:35:57.645
You know the tails at the three end because the poly a tail.

866
00:35:57.905 --> 00:35:59.085
So it's obviously gonna go at the end.

867
00:35:59.685 --> 00:36:03.105
Now your start code on which is a UG, you will know that

868
00:36:03.205 --> 00:36:04.345
by the end you do not need

869
00:36:04.345 --> 00:36:05.865
to write a UG, but you'll just know it.

870
00:36:05.865 --> 00:36:09.865
So you will, um, instructs for the translation to begin, um,

871
00:36:09.865 --> 00:36:13.345
directing for the amino acid met again another one that you,

872
00:36:13.885 --> 00:36:15.545
you, you don't have to mention in this,

873
00:36:15.565 --> 00:36:19.025
but you will probably know by the end of the year, um,

874
00:36:19.085 --> 00:36:20.625
to start the polypeptide chain.

875
00:36:21.055 --> 00:36:24.465
Each successive codon in the mRNA will pair up

876
00:36:24.465 --> 00:36:26.905
with an anticodon on the TRNA

877
00:36:27.505 --> 00:36:30.065
molecule carrying a specific amino acid within the ribosome.

878
00:36:30.165 --> 00:36:32.585
So we've already discussed RRNA.

879
00:36:32.615 --> 00:36:34.705
Essentially we call those three bases

880
00:36:34.725 --> 00:36:36.785
or nitrogenous basis anticodons.

881
00:36:37.425 --> 00:36:40.365
Um, the process continues with more codons

882
00:36:40.365 --> 00:36:42.965
and anticodons pairing, resulting amino acids being carried

883
00:36:42.965 --> 00:36:44.485
by the TRNA being added

884
00:36:44.505 --> 00:36:47.325
to the growing polypeptide chain via peptide bonding.

885
00:36:47.325 --> 00:36:48.845
This is condensation polymerization.

886
00:36:49.305 --> 00:36:50.805
You need to mention peptide bonding

887
00:36:50.805 --> 00:36:52.805
and condensation polarization.

888
00:36:52.865 --> 00:36:55.285
You also need to mention it's called a polypeptide chain at

889
00:36:55.285 --> 00:36:56.565
this point, not a protein.

890
00:36:57.385 --> 00:36:59.245
Um, and then once a stop code on is reached,

891
00:36:59.245 --> 00:37:00.485
translation will cease and the

892
00:37:00.485 --> 00:37:02.085
polypeptide chain will be released.

893
00:37:03.305 --> 00:37:05.085
You can even say we released for folding,

894
00:37:05.465 --> 00:37:06.925
et cetera, whatever you wanna do.

895
00:37:07.835 --> 00:37:09.605
That is essentially what you need to write.

896
00:37:09.605 --> 00:37:10.885
Now this one's a lot more simple.

897
00:37:10.985 --> 00:37:12.325
As much as there's probably more

898
00:37:12.325 --> 00:37:13.685
information, there's more things you need to write.

899
00:37:13.705 --> 00:37:16.045
It is actually kind of feels more simple. It makes sense.

900
00:37:16.545 --> 00:37:18.925
Unlike our, um, sort of translation one,

901
00:37:18.925 --> 00:37:20.205
it's a bit, uh, transcription one.

902
00:37:20.205 --> 00:37:21.285
It's a little bit more confusing.

903
00:37:21.665 --> 00:37:22.885
But essentially this is what it looks like.

904
00:37:23.385 --> 00:37:28.065
Um, as you can see here,

905
00:37:29.085 --> 00:37:31.545
you have your five prime and your three prime.

906
00:37:31.565 --> 00:37:32.825
So we're traveling this way

907
00:37:33.445 --> 00:37:35.585
and then these c***s are jumping on this way.

908
00:37:35.765 --> 00:37:38.505
So you had this one jumping on, this one, jumping on,

909
00:37:38.605 --> 00:37:39.745
et cetera, et cetera, et cetera.

910
00:37:40.245 --> 00:37:42.185
And as you can see, as it continues to move

911
00:37:42.185 --> 00:37:44.585
through this one, oh, sorry, this one will jump onto there.

912
00:37:44.615 --> 00:37:45.705
This one will jump onto there.

913
00:37:45.735 --> 00:37:46.905
This one will jump onto there.

914
00:37:46.905 --> 00:37:48.745
And this chain continues to move through.

915
00:37:49.365 --> 00:37:52.225
And essentially you've got your polypeptide chain here,

916
00:37:52.365 --> 00:37:53.745
you've got your ribosome here,

917
00:37:54.325 --> 00:37:55.785
and you've got your anticodon.

918
00:37:55.785 --> 00:37:57.185
So it's a really good way of sort of visualizing.

919
00:37:57.345 --> 00:37:58.385
I really like this image.

920
00:37:58.525 --> 00:38:00.665
Um, I don't know where this image is from, um,

921
00:38:00.725 --> 00:38:02.185
but it's a really, really good image.

922
00:38:02.525 --> 00:38:04.625
So good way to go about it.

923
00:38:06.325 --> 00:38:08.625
Um, and then the most interesting part is

924
00:38:08.625 --> 00:38:10.945
that we then have levels of folding.

925
00:38:11.005 --> 00:38:12.785
So then we even go to the next step.

926
00:38:12.805 --> 00:38:17.105
And we understand that at the next step we have our protein,

927
00:38:17.365 --> 00:38:20.785
we have our, um, DNA, sorry,

928
00:38:20.785 --> 00:38:23.465
our proteins, proteins.

929
00:38:23.535 --> 00:38:25.345
Then they go and manipulate themselves even more.

930
00:38:25.445 --> 00:38:26.945
And they do these funny things,

931
00:38:27.435 --> 00:38:31.465
these funny different little folding things that to me it's

932
00:38:31.725 --> 00:38:33.945
so baffling to think that this is, there's

933
00:38:33.965 --> 00:38:36.565
so many different steps that these proteins go through

934
00:38:36.565 --> 00:38:38.605
that these genes will always produce a very,

935
00:38:38.795 --> 00:38:42.485
like if it's producing the similar protein every time these

936
00:38:42.485 --> 00:38:43.925
proteins go through all these different steps

937
00:38:43.985 --> 00:38:45.605
and still they do them exactly the same.

938
00:38:46.185 --> 00:38:47.725
Um, and yet they can also go

939
00:38:47.725 --> 00:38:48.725
through them completely differently and

940
00:38:48.725 --> 00:38:49.245
produce something else.

941
00:38:50.385 --> 00:38:51.725
So there are four levels of folding.

942
00:38:52.055 --> 00:38:53.885
Again, you need to know this in lots of detail,

943
00:38:53.885 --> 00:38:55.125
but we're gonna go through it pretty briefly.

944
00:38:55.545 --> 00:38:57.405
Um, there's primary, secondary, tertiary,

945
00:38:57.405 --> 00:38:59.845
and then optionally there is quaternary.

946
00:38:59.845 --> 00:39:03.205
So a protein can end at tertiary or quaternary.

947
00:39:03.205 --> 00:39:05.725
It doesn't have to end at tertiary.

948
00:39:06.145 --> 00:39:07.485
Um, it can go to quaternary,

949
00:39:07.505 --> 00:39:10.045
but it cannot end at primary or secondary.

950
00:39:10.345 --> 00:39:13.805
It doesn't work. Now a primary primary is our production

951
00:39:13.805 --> 00:39:15.085
of our polypeptide chain.

952
00:39:15.505 --> 00:39:16.805
So we're pretty used to that.

953
00:39:16.865 --> 00:39:19.485
That's just what was produced in the ribosome.

954
00:39:19.595 --> 00:39:20.965
Secondary is where we start

955
00:39:20.965 --> 00:39:22.325
to actually get a little bit of folding.

956
00:39:22.325 --> 00:39:25.685
So we get our localized coiling, which we call alpha HELOCs,

957
00:39:25.685 --> 00:39:27.805
and we get some pleating, which call Beit,

958
00:39:27.805 --> 00:39:29.325
which are called beta pleated sheets.

959
00:39:29.545 --> 00:39:31.205
And this is due to hydrogen bonds.

960
00:39:32.195 --> 00:39:33.805
Then we get tertiary bonding.

961
00:39:33.865 --> 00:39:35.365
Now, tertiary bonding is essentially

962
00:39:35.365 --> 00:39:38.365
where our overall 3D structure of the protein forms,

963
00:39:38.625 --> 00:39:40.725
and it's between amino acid residue.

964
00:39:40.745 --> 00:39:42.765
So you'll hear amino acid residues a lot.

965
00:39:42.875 --> 00:39:46.325
It's essentially each amino acid specific little thing.

966
00:39:47.165 --> 00:39:48.785
So every amino acid is very similar.

967
00:39:49.405 --> 00:39:51.785
Um, they're all called alpha amino acids in the body.

968
00:39:51.935 --> 00:39:54.465
They all have a carbon and then they all have an a,

969
00:39:54.685 --> 00:39:57.145
an amino group and a acid group.

970
00:39:57.245 --> 00:39:59.185
So they have those two things, all of 'em have it.

971
00:39:59.295 --> 00:40:01.345
Then they have their own little side chain,

972
00:40:01.365 --> 00:40:03.865
and they have their own side chain that we call the R group.

973
00:40:04.135 --> 00:40:06.905
That R group is individual to each amino acid.

974
00:40:07.215 --> 00:40:09.425
That is the, what we refer

975
00:40:09.425 --> 00:40:11.265
to when we say amino acid residues.

976
00:40:11.715 --> 00:40:14.145
Those aspects are doing their own thing.

977
00:40:14.255 --> 00:40:16.825
They're having their own interactions

978
00:40:17.125 --> 00:40:18.345
and having their own bonding.

979
00:40:18.645 --> 00:40:20.585
Now what you'll find here is you get di sulfide bonds

980
00:40:20.585 --> 00:40:21.625
and ionic interactions

981
00:40:21.645 --> 00:40:23.185
and a few other little special things.

982
00:40:23.885 --> 00:40:27.305
And then you also can sometimes go to quaternary.

983
00:40:27.305 --> 00:40:28.665
This is when you have multiple

984
00:40:28.985 --> 00:40:30.345
tertiary structures bond together.

985
00:40:30.415 --> 00:40:33.585
When you have multiple tertiary structures bond together,

986
00:40:34.005 --> 00:40:37.065
you get multiple, uh, you get one big protein.

987
00:40:37.285 --> 00:40:38.665
Now, essentially, you don't need to know any bonds

988
00:40:38.665 --> 00:40:41.065
that are involved in that, but there are some specific, uh,

989
00:40:41.065 --> 00:40:42.705
examples that you'll learn throughout the year

990
00:40:42.885 --> 00:40:44.385
of quaternary proteins.

991
00:40:46.665 --> 00:40:49.165
Now what's also really important is

992
00:40:49.165 --> 00:40:51.525
to understand these words of genome and proteome.

993
00:40:51.525 --> 00:40:54.125
So genome is the number of genes in the human body.

994
00:40:54.665 --> 00:40:56.645
The proteome is the totality

995
00:40:56.865 --> 00:40:59.765
of proteins expressed within the cell tissue or organism.

996
00:40:59.765 --> 00:41:01.005
So it's the number of essentially

997
00:41:01.125 --> 00:41:02.525
proteins that we have in the body.

998
00:41:02.825 --> 00:41:05.045
Now, why is the proteome bigger than the genome?

999
00:41:05.795 --> 00:41:08.605
Because of all of that.

1000
00:41:09.465 --> 00:41:12.005
Um, post transcriptional modification, all

1001
00:41:12.005 --> 00:41:13.165
of the different folding, the fact

1002
00:41:13.165 --> 00:41:14.925
that genes can produce more than one protein.

1003
00:41:15.265 --> 00:41:17.245
So when you have X amount of genes,

1004
00:41:17.245 --> 00:41:19.285
but then all the genes can potentially produce more than

1005
00:41:19.305 --> 00:41:21.885
one, you're gonna have more proteins than genes.

1006
00:41:22.225 --> 00:41:23.565
Um, you also really need to need

1007
00:41:23.565 --> 00:41:24.645
to know your types of proteins.

1008
00:41:24.655 --> 00:41:26.765
Again, we're not gonna go through this in super detail.

1009
00:41:26.865 --> 00:41:27.925
I'm just gonna have this up here.

1010
00:41:28.035 --> 00:41:30.085
Something that you can read through on your own time.

1011
00:41:30.355 --> 00:41:31.485
It's available on the slides.

1012
00:41:31.665 --> 00:41:32.685
You are also watching the video.

1013
00:41:32.705 --> 00:41:36.285
Now you do need to know the different types of proteins

1014
00:41:36.285 --> 00:41:38.205
and at least probably one example for each.

1015
00:41:38.225 --> 00:41:40.405
It does say in the study that doesn't explicitly want you

1016
00:41:40.405 --> 00:41:42.405
to know examples, but in the past they sort

1017
00:41:42.405 --> 00:41:44.125
of have expected you to know examples.

1018
00:41:44.545 --> 00:41:46.885
So sort of just know one example for each.

1019
00:41:47.225 --> 00:41:49.085
Um, there's some pretty straightforward ones here.

1020
00:41:49.185 --> 00:41:52.085
As you can see, sort of like, um, hormones, you can think

1021
00:41:52.085 --> 00:41:53.645
of either like insulin or you could say something like

1022
00:41:53.645 --> 00:41:54.885
testosterone or estrogen.

1023
00:41:55.265 --> 00:41:57.565
Um, if you're talk about enzymes, there's

1024
00:41:57.565 --> 00:41:58.645
so many enzymes you can talk about.

1025
00:41:58.645 --> 00:42:00.205
You're gonna learn so many throughout the year.

1026
00:42:00.205 --> 00:42:02.445
You could use like RNA polymerase for example.

1027
00:42:02.445 --> 00:42:03.725
You've already just learned about one

1028
00:42:04.925 --> 00:42:06.285
structurally, I like to say like collagen.

1029
00:42:06.425 --> 00:42:09.885
So collagen is just structurally, um, it's in your skin,

1030
00:42:10.075 --> 00:42:12.045
it's in your, it's in your muscles, it's everywhere.

1031
00:42:12.545 --> 00:42:14.285
Um, and then transport.

1032
00:42:14.285 --> 00:42:16.365
You think of like protein channels in your,

1033
00:42:16.825 --> 00:42:17.845
in your cell membrane.

1034
00:42:17.845 --> 00:42:19.565
Something we're gonna talk about, um,

1035
00:42:19.965 --> 00:42:21.565
contractile, acton and cin.

1036
00:42:21.565 --> 00:42:23.725
This one comes up very not very often,

1037
00:42:23.725 --> 00:42:24.805
so I don't really worry about it on too much.

1038
00:42:25.225 --> 00:42:29.605
Immune electrical, I, I always butcher that word as well

1039
00:42:29.985 --> 00:42:31.965
as you can tell, um, uh,

1040
00:42:31.965 --> 00:42:33.125
you're gonna learn a lot about this.

1041
00:42:33.185 --> 00:42:35.325
So this is gonna be, I think this is in semester two.

1042
00:42:35.545 --> 00:42:38.085
Uh, it's been moved, it was in semester one, uh,

1043
00:42:38.115 --> 00:42:40.165
back when I went through, but it's now in semester two.

1044
00:42:40.405 --> 00:42:41.525
I have been tutoring this

1045
00:42:41.525 --> 00:42:43.005
and I always just forget the locations

1046
00:42:43.005 --> 00:42:45.205
of subjects at the moment, but essentially your

1047
00:42:45.205 --> 00:42:46.485
antibodies, things like that.

1048
00:42:46.705 --> 00:42:49.805
And then your receptors, um, like cell, any cell receptor.

1049
00:42:50.065 --> 00:42:51.925
Pretty straightforward operation.

1050
00:42:53.265 --> 00:42:56.445
Now, just very, very quickly, um, you do also need to know

1051
00:42:56.545 --> 00:42:59.005
how protic cells do gene regulation.

1052
00:42:59.005 --> 00:43:00.685
And this is through an opera on Now,

1053
00:43:00.745 --> 00:43:04.285
in the past they wanted you to know about the LAC on,

1054
00:43:04.305 --> 00:43:07.045
and now they want you to know about the TRP opera on.

1055
00:43:07.385 --> 00:43:09.325
So if you see a lot of questions

1056
00:43:09.325 --> 00:43:12.965
that work off the LAC Opera on which is the lactase opera

1057
00:43:12.965 --> 00:43:14.765
on, um, that's

1058
00:43:14.765 --> 00:43:16.885
because it was, it was the example they did in the past.

1059
00:43:16.955 --> 00:43:18.725
They can still ask you about it,

1060
00:43:19.065 --> 00:43:21.005
but now they're specifically saying they

1061
00:43:21.005 --> 00:43:22.085
want you to know about the TRP.

1062
00:43:22.085 --> 00:43:24.685
If they are to give you a LAC opera on an exam,

1063
00:43:24.685 --> 00:43:26.045
they give you a lot more information.

1064
00:43:26.585 --> 00:43:28.005
Um, so essentially an opera is a segment

1065
00:43:28.005 --> 00:43:29.965
of DNA containing a group of genes

1066
00:43:29.965 --> 00:43:33.005
that are transcribed together in prokaryotic cells.

1067
00:43:33.005 --> 00:43:34.245
So par prokaryotic cells,

1068
00:43:34.525 --> 00:43:36.525
remember they have their circular DNA, they just have one,

1069
00:43:36.755 --> 00:43:37.925
they don't have chromosomes.

1070
00:43:38.225 --> 00:43:39.925
Um, this is separate from the promoter

1071
00:43:40.575 --> 00:43:44.005
where the RN arose binds and does not exist in new tic.

1072
00:43:44.005 --> 00:43:45.205
So essentially you've got a promoter region

1073
00:43:45.265 --> 00:43:48.245
and it's, um, it's usually right at the front.

1074
00:43:48.595 --> 00:43:51.365
Then there's a bit of a gap, then there's an operator region

1075
00:43:51.575 --> 00:43:54.125
where the operator region's really interesting.

1076
00:43:54.185 --> 00:43:58.085
You can either have a repressor or you can have a promoter.

1077
00:43:59.365 --> 00:44:03.135
What that means is that further down or further further

1078
00:44:03.235 --> 00:44:06.895
before you have this gene that is transcribed

1079
00:44:06.955 --> 00:44:09.815
and it produces either a protein repressor

1080
00:44:09.835 --> 00:44:11.215
or a protein promoter.

1081
00:44:11.595 --> 00:44:15.575
Now what that means is that in this region, this region is

1082
00:44:15.575 --> 00:44:18.695
where your, your polymerase binds.

1083
00:44:18.755 --> 00:44:21.135
So your RNA polymerase binds here

1084
00:44:21.135 --> 00:44:23.975
because your RNA polymerase then wants to go through it goes

1085
00:44:23.975 --> 00:44:26.335
through this leader area, which don't worry too much about,

1086
00:44:26.395 --> 00:44:29.095
and then it produces, it encodes.

1087
00:44:29.315 --> 00:44:31.725
So it produces mRNA for all of these genes,

1088
00:44:31.895 --> 00:44:33.125
which are structural genes.

1089
00:44:33.305 --> 00:44:35.845
And then all of these mRNAs end up actually joining together

1090
00:44:36.105 --> 00:44:38.365
and they produce one big mRNA.

1091
00:44:39.155 --> 00:44:41.965
Essentially why this is a bit different is

1092
00:44:41.965 --> 00:44:44.445
because this repressive protein is always available,

1093
00:44:44.515 --> 00:44:45.845
it's always being produced,

1094
00:44:46.265 --> 00:44:49.805
but essentially this repressive protein in TRP does not

1095
00:44:50.125 --> 00:44:52.805
repress the region, does not stop the region from being able

1096
00:44:52.805 --> 00:44:56.795
to bind the polymerase unless TRP is present,

1097
00:44:56.795 --> 00:44:58.955
because TRP is a type of amino acid,

1098
00:44:59.215 --> 00:45:02.195
and if there's too much TRP, it's toxic to the cell.

1099
00:45:02.465 --> 00:45:06.515
However, TRP is produced, so it's amino acid that we don't,

1100
00:45:06.545 --> 00:45:09.955
that you carry, oh, sorry, procars don't intake.

1101
00:45:10.025 --> 00:45:11.795
They actually produce it themselves.

1102
00:45:12.215 --> 00:45:14.115
Um, and so they're always producing TRP,

1103
00:45:14.115 --> 00:45:15.755
they're always producing this amino acid.

1104
00:45:15.755 --> 00:45:18.395
They're always going through and producing this TRP.

1105
00:45:18.895 --> 00:45:23.815
Um, so essentially TRP is continually producing, um,

1106
00:45:25.195 --> 00:45:27.215
is continually producing this TRP.

1107
00:45:27.675 --> 00:45:29.575
And essentially what happens is that

1108
00:45:30.235 --> 00:45:33.175
if there's too much TRP, the TRP will bind to the repressor

1109
00:45:33.695 --> 00:45:34.735
repressor and make it active.

1110
00:45:34.755 --> 00:45:37.695
And when it binds to the repress repressor, it binds

1111
00:45:37.695 --> 00:45:40.135
to the operator region and stops the polymerase binding.

1112
00:45:40.355 --> 00:45:41.775
So that's sort of one way of thinking about it.

1113
00:45:42.155 --> 00:45:44.095
Um, and that's in our TRP operate on,

1114
00:45:44.095 --> 00:45:45.935
which is the example they want you to know about.

1115
00:45:45.935 --> 00:45:48.135
There are more examples you'll learn to be able

1116
00:45:48.135 --> 00:45:50.655
to get your head around this subject now.

1117
00:45:51.235 --> 00:45:53.295
Oh, I went too far. Whoops.

1118
00:45:53.295 --> 00:45:55.655
Alright, well you were meant to do this question,

1119
00:45:55.715 --> 00:45:56.855
but I just went too far.

1120
00:45:56.975 --> 00:45:59.175
I don't know why my slides just clicked two in.

1121
00:45:59.635 --> 00:46:02.575
Um, but essentially these are two opera on questions.

1122
00:46:02.715 --> 00:46:04.095
If you didn't see the answers to that

1123
00:46:04.095 --> 00:46:05.735
or you wanna have another go at it, please feel free

1124
00:46:05.735 --> 00:46:06.975
to pause now and go through it.

1125
00:46:07.115 --> 00:46:09.735
But, um, you will have just seen the answers unfortunately.

1126
00:46:10.275 --> 00:46:12.855
Um, so I'll go through it at 3, 2, 1, pause

1127
00:46:13.995 --> 00:46:15.295
and hopefully you're back.

1128
00:46:15.525 --> 00:46:16.695
Hopefully you didn't see

1129
00:46:16.695 --> 00:46:17.735
the answers when they popped up on the screen.

1130
00:46:17.815 --> 00:46:20.855
I do apologize for that. Um, what you'll see here is

1131
00:46:20.855 --> 00:46:24.335
that you've got the TRP opera on,

1132
00:46:24.755 --> 00:46:26.975
and essentially you've got a TRP repressor.

1133
00:46:27.005 --> 00:46:29.055
It's down here, it's not here.

1134
00:46:29.565 --> 00:46:31.855
When the T RRP repressor binds

1135
00:46:31.855 --> 00:46:34.415
to the TRP opera on which the following enzymes will be

1136
00:46:34.415 --> 00:46:36.455
blocked from functionally normally.

1137
00:46:36.455 --> 00:46:37.935
So remember, it's a polymerase,

1138
00:46:37.935 --> 00:46:39.415
and remember, it's an RNA polymerase,

1139
00:46:39.415 --> 00:46:41.095
and the answer is a for the first one.

1140
00:46:41.565 --> 00:46:43.015
Then for the second one, which one

1141
00:46:43.015 --> 00:46:44.855
of the following factors would increase the concentration

1142
00:46:44.855 --> 00:46:48.255
of TRP repressor in the bacterial cell.

1143
00:46:48.715 --> 00:46:50.975
And so which of these is going

1144
00:46:50.975 --> 00:46:52.975
to make the T RRP repressor be produced?

1145
00:46:53.035 --> 00:46:54.095
We want what, which

1146
00:46:54.095 --> 00:46:55.775
of these is gonna make more TRP repressors

1147
00:46:55.775 --> 00:46:58.415
because we want to actually stop T RRP being produced,

1148
00:46:58.755 --> 00:47:01.375
or that would be when we have too much TRP if we've got too

1149
00:47:01.375 --> 00:47:04.175
much TRP, we don't want more TRP than produced, so

1150
00:47:04.175 --> 00:47:05.615
therefore we're gonna have lots of repressors

1151
00:47:05.615 --> 00:47:06.815
and we're gonna be bought, we're gonna

1152
00:47:06.815 --> 00:47:07.935
be blocking all those genes.

1153
00:47:07.995 --> 00:47:09.695
So the answer here is B.

1154
00:47:11.165 --> 00:47:13.425
All right, moving on to part two of area study one.

1155
00:47:16.255 --> 00:47:19.075
So DNA manipulation techniques and application.

1156
00:47:20.455 --> 00:47:25.235
So what, what about when we want to synthesize DNA?

1157
00:47:25.235 --> 00:47:26.995
What about when we wanna synthesize some DNA

1158
00:47:26.995 --> 00:47:28.035
and we wanna manipulate it

1159
00:47:28.035 --> 00:47:29.760
and we didn't want to do something fun with it?

1160
00:47:30.355 --> 00:47:33.685
Well, in these cases here, this is where we start

1161
00:47:33.745 --> 00:47:35.805
to look at our roles about enzymes

1162
00:47:35.805 --> 00:47:36.845
and how can we actually,

1163
00:47:37.545 --> 00:47:39.605
how does DNA synthesis actually work?

1164
00:47:39.785 --> 00:47:43.165
Now, DNA synthesis is really, really confusing.

1165
00:47:43.165 --> 00:47:44.325
It's a really confusing topic.

1166
00:47:44.825 --> 00:47:47.725
Um, and therefore what I wanna say to it is

1167
00:47:47.725 --> 00:47:50.165
that we're not really gonna go through the whole process.

1168
00:47:50.445 --> 00:47:52.205
I just wanna talk about the enzymes that are involved

1169
00:47:52.345 --> 00:47:54.965
and then we're gonna use those enzymes in DNA manipulation,

1170
00:47:55.225 --> 00:47:57.565
you will need to learn how DNA synthesis works,

1171
00:47:58.065 --> 00:47:59.605
and it's something that you'll go through in class,

1172
00:47:59.665 --> 00:48:02.165
but again, it's another 20 minutes we'd be discussing

1173
00:48:02.165 --> 00:48:03.445
and we don't really have time for that.

1174
00:48:03.785 --> 00:48:07.645
Um, and it's way too in detail for a lecture that's meant

1175
00:48:07.645 --> 00:48:09.325
to be a very much a brief headstart.

1176
00:48:10.405 --> 00:48:13.185
So essentially there are a few enzymes that are involved.

1177
00:48:13.355 --> 00:48:14.385
There is a Hali case.

1178
00:48:14.485 --> 00:48:17.105
So a hali case splits the original DNA strand.

1179
00:48:17.165 --> 00:48:19.585
So it breaks it, but it doesn't just break it like an RA

1180
00:48:19.585 --> 00:48:22.185
polymerase where it rewinds up at the back,

1181
00:48:22.525 --> 00:48:25.225
it breaks it permanently, it stops it from

1182
00:48:26.535 --> 00:48:27.945
rebinding together to itself.

1183
00:48:28.885 --> 00:48:30.425
You then have a DNA polymerase.

1184
00:48:30.685 --> 00:48:33.385
Um, this reads the original parent DNA strand

1185
00:48:33.445 --> 00:48:36.745
and forms a new STR with cobble bed, three based pairs.

1186
00:48:37.285 --> 00:48:39.385
Um, so essentially just like the RNA polymerase,

1187
00:48:39.385 --> 00:48:40.465
but this one goes along

1188
00:48:40.465 --> 00:48:43.265
and actually binds it to it properly and stays on there.

1189
00:48:44.675 --> 00:48:47.935
You have a DNA Ligase, this smooths the bonds together

1190
00:48:48.555 --> 00:48:50.295
of the OK kazaki fragments.

1191
00:48:50.315 --> 00:48:53.095
Now, the OK KAZAKI fragments are essentially where,

1192
00:48:53.675 --> 00:48:57.975
you know, our DNA polymerase goes on our template strand.

1193
00:48:57.975 --> 00:48:59.895
It goes from three to five, so it produces in

1194
00:48:59.895 --> 00:49:00.975
a five to three direction.

1195
00:49:01.325 --> 00:49:03.815
Well, if I'm breaking the DNA this way, one

1196
00:49:03.815 --> 00:49:06.135
of my strands is a template strand that is three to five.

1197
00:49:06.315 --> 00:49:07.855
The other one is actually a five to three,

1198
00:49:08.075 --> 00:49:09.575
so it wants to go the other way.

1199
00:49:09.635 --> 00:49:11.895
But if it's breaking it this way, it can't go

1200
00:49:11.895 --> 00:49:13.135
to the top and go backwards.

1201
00:49:13.135 --> 00:49:14.215
There's no way of doing that.

1202
00:49:14.635 --> 00:49:17.535
So essentially what it does is it goes to the point of

1203
00:49:17.535 --> 00:49:19.135
where it's broken and it goes backwards

1204
00:49:19.305 --> 00:49:20.975
until it hits what's already done,

1205
00:49:20.995 --> 00:49:23.375
and then it goes back to the start, back to the new start

1206
00:49:23.375 --> 00:49:25.135
because the ADEs is still moving along

1207
00:49:25.515 --> 00:49:28.135
and it makes a new fragment, hits there and then goes back.

1208
00:49:28.155 --> 00:49:30.375
But it cannot join those together.

1209
00:49:30.755 --> 00:49:32.375
That's what the DNA Ligase does.

1210
00:49:32.375 --> 00:49:33.975
It joins these little ends together.

1211
00:49:35.435 --> 00:49:36.655
And then endonuclease,

1212
00:49:36.725 --> 00:49:40.175
this clears the DNA backbone splitting apart segments

1213
00:49:40.175 --> 00:49:41.615
of the DNA at specific points.

1214
00:49:41.615 --> 00:49:43.415
So sometimes we actually wanna break our DNA,

1215
00:49:43.415 --> 00:49:44.455
sometimes there's errors in it

1216
00:49:44.455 --> 00:49:45.895
and we wanna break up our DNA,

1217
00:49:46.035 --> 00:49:47.975
and that's where Endonuclease has come from

1218
00:49:47.975 --> 00:49:49.015
and they're really useful.

1219
00:49:49.805 --> 00:49:52.785
So endonuclease are also referred to as restriction enzymes.

1220
00:49:52.785 --> 00:49:55.025
And so they, they have a recognition site

1221
00:49:55.025 --> 00:49:56.305
or recognition sequence.

1222
00:49:56.965 --> 00:49:58.505
So they have this sequence of DNA

1223
00:49:58.505 --> 00:50:00.305
where they know they need to go and cut.

1224
00:50:00.645 --> 00:50:03.785
And essentially these are very specific to that enzyme

1225
00:50:04.045 --> 00:50:07.065
and they break the covalent bonds between the nucleotides

1226
00:50:07.285 --> 00:50:09.585
and they can form either sticky ends like

1227
00:50:09.585 --> 00:50:11.585
this or blunt ends.

1228
00:50:11.585 --> 00:50:12.785
Now sticky ends are far more useful.

1229
00:50:13.205 --> 00:50:14.665
Um, and they're the ones that you're gonna work with.

1230
00:50:15.045 --> 00:50:16.825
And there's a whole bunch of different ones.

1231
00:50:18.445 --> 00:50:20.945
Now, this was in one of my old textbooks, um,

1232
00:50:21.685 --> 00:50:23.505
and they, in that textbook they talked about

1233
00:50:23.505 --> 00:50:24.625
how you should really know these,

1234
00:50:24.725 --> 00:50:25.825
you should not mean to know these.

1235
00:50:26.165 --> 00:50:29.045
Um, very ridiculous. But these will come up.

1236
00:50:29.065 --> 00:50:31.925
So these are things that um, you'll use.

1237
00:50:32.025 --> 00:50:33.405
So you will see these throughout the year.

1238
00:50:33.405 --> 00:50:34.805
You will not remember them. Don't worry.

1239
00:50:34.805 --> 00:50:36.165
It's not one of those things you need to remember,

1240
00:50:36.425 --> 00:50:37.885
but it's very interesting to see that there are

1241
00:50:37.885 --> 00:50:39.965
so many different endonuclease that we utilize.

1242
00:50:43.685 --> 00:50:46.625
Now an example of how this works is it says here, um,

1243
00:50:46.725 --> 00:50:48.825
and this is how an exam question would be written.

1244
00:50:48.925 --> 00:50:51.595
So this is a question it says here

1245
00:50:51.595 --> 00:50:52.835
that you've got genetic engineers are

1246
00:50:52.835 --> 00:50:53.875
using restriction enzymes.

1247
00:50:53.875 --> 00:50:54.955
These are the ones they've given you.

1248
00:50:55.215 --> 00:50:57.435
It says, consider the length of the double strand of DNA

1249
00:50:57.435 --> 00:51:01.515
with the sequence here, adding echo R one, so echo R one.

1250
00:51:01.515 --> 00:51:03.035
So now I don't need to worry about any of these.

1251
00:51:03.065 --> 00:51:05.235
Last read just the top one, uh,

1252
00:51:05.235 --> 00:51:06.875
to a solution containing one copy

1253
00:51:06.875 --> 00:51:08.595
of the stranded DNA produces.

1254
00:51:09.095 --> 00:51:11.275
So I've got a length, this is all I've got.

1255
00:51:11.275 --> 00:51:12.715
It's not a circle, it's just a length.

1256
00:51:13.935 --> 00:51:16.395
And it wants me to put this echo R one.

1257
00:51:16.395 --> 00:51:19.355
So I need to find it. G-A-A-T-T-C.

1258
00:51:20.105 --> 00:51:20.325
So

1259
00:51:21.205 --> 00:51:25.885
A-G-A-A-T-T-C.

1260
00:51:26.065 --> 00:51:27.365
So I found my sequence,

1261
00:51:28.045 --> 00:51:30.165
remember it reads in a five to three direction.

1262
00:51:30.225 --> 00:51:31.565
You cannot flip this around.

1263
00:51:31.625 --> 00:51:33.365
It has to go in a five three direction.

1264
00:51:33.825 --> 00:51:34.045
So

1265
00:51:34.725 --> 00:51:38.925
G-A-A-T-T-C five, three direction.

1266
00:51:38.925 --> 00:51:40.445
And again, it's flipped on the other side.

1267
00:51:40.445 --> 00:51:43.405
So there is my segment, I'm cutting, I get my pen out.

1268
00:51:43.415 --> 00:51:45.285
It'll be really terrible because it's a little bit

1269
00:51:45.285 --> 00:51:46.365
laggy when I get the pen out.

1270
00:51:46.625 --> 00:51:47.365
But if I go

1271
00:51:48.045 --> 00:51:53.045
G-A-T-T-C,

1272
00:51:54.255 --> 00:51:55.585
that is where my cut will be.

1273
00:51:56.255 --> 00:51:58.025
That is the only cut I will make

1274
00:51:58.685 --> 00:52:01.745
and there is no other spot I can, you might say to me,

1275
00:52:01.745 --> 00:52:04.025
but what about the GAT or doesn't get to the C?

1276
00:52:04.165 --> 00:52:05.625
We don't know doesn't get there.

1277
00:52:05.765 --> 00:52:07.305
So that is the only cut

1278
00:52:07.305 --> 00:52:11.665
that I will make throughout this entire section here.

1279
00:52:12.085 --> 00:52:15.745
So as you can see from this cut, I have a strand here

1280
00:52:15.765 --> 00:52:16.785
and I have a strand here.

1281
00:52:16.925 --> 00:52:19.705
So essentially I'm left with two fragments

1282
00:52:19.705 --> 00:52:20.745
of double stranded DNA.

1283
00:52:21.005 --> 00:52:24.225
Now those two fragments have a stick view or blunt end.

1284
00:52:24.875 --> 00:52:26.245
They have a sticky end.

1285
00:52:26.305 --> 00:52:30.695
So my answer here is A, so

1286
00:52:31.365 --> 00:52:33.695
from here we can then use our endonuclease

1287
00:52:34.235 --> 00:52:38.135
and this new technology we call CRISPR Cass nine.

1288
00:52:38.315 --> 00:52:40.015
So CRISPR has nine.

1289
00:52:40.015 --> 00:52:42.255
Some people call crisp, crisp R

1290
00:52:42.555 --> 00:52:45.375
or like they have like a space between the crisp and the R.

1291
00:52:45.795 --> 00:52:48.815
Um, but CRISPR stands for clustered regularly.

1292
00:52:48.845 --> 00:52:51.455
Interspaced short paltro repeats.

1293
00:52:51.455 --> 00:52:52.615
Now do you need to know that?

1294
00:52:52.895 --> 00:52:54.295
I haven't seen it come up on an exam yet,

1295
00:52:54.295 --> 00:52:56.295
but you do need to say crisp R and exams.

1296
00:52:56.755 --> 00:52:58.255
Um, Cass nine is just a very specific

1297
00:52:58.275 --> 00:53:00.695
and yes, essentially for this we need to understand

1298
00:53:00.695 --> 00:53:02.135
how crisp R works naturally.

1299
00:53:02.995 --> 00:53:05.375
So in a natural setting, a bacteria is attacked by a virus

1300
00:53:05.375 --> 00:53:07.735
where the virus inserts its RNA and DNA.

1301
00:53:07.795 --> 00:53:09.935
So what we're talking about here is crisp

1302
00:53:10.195 --> 00:53:12.695
as CASS nine is found in our sort

1303
00:53:12.695 --> 00:53:14.455
of bacteria virus interactions.

1304
00:53:14.675 --> 00:53:17.015
So we have a bacteria, it's attacked by a virus

1305
00:53:17.195 --> 00:53:21.135
and we know that viruses try to insert their own D-N-A-R-N-A

1306
00:53:21.135 --> 00:53:22.615
to then sort of take over the cell.

1307
00:53:23.355 --> 00:53:25.885
The bacteria then takes the nucleic acid

1308
00:53:25.905 --> 00:53:27.165
and turns it into its own genome.

1309
00:53:27.265 --> 00:53:29.285
So the bacteria is now being taken over by the virus.

1310
00:53:29.875 --> 00:53:33.125
When the virus attacks again, the sequence is transcribed,

1311
00:53:33.985 --> 00:53:36.645
um, and merged with an endonuclease called

1312
00:53:37.285 --> 00:53:38.405
conveniently Cass nine.

1313
00:53:38.745 --> 00:53:41.485
And due to the transcribed strand being complementary

1314
00:53:41.485 --> 00:53:43.165
to the viral genetic material,

1315
00:53:43.265 --> 00:53:45.365
the Cass nine can easily detect and destroy the virus.

1316
00:53:45.665 --> 00:53:49.005
So Cass nine is essentially like an immune system

1317
00:53:49.025 --> 00:53:51.005
for bacteria against viruses.

1318
00:53:51.185 --> 00:53:52.605
And it's very interesting. So it's something

1319
00:53:52.605 --> 00:53:55.085
that humans don't really have all that well,

1320
00:53:56.325 --> 00:53:58.365
bacteria have evolved to sort of have this.

1321
00:53:58.365 --> 00:54:00.485
And so essentially what happens is they

1322
00:54:01.015 --> 00:54:03.725
understand the bacteria understands it's being attacked

1323
00:54:03.725 --> 00:54:06.365
and it understands that it's in its genome and it goes, hmm,

1324
00:54:06.665 --> 00:54:08.405
and it ends up being able to remove it

1325
00:54:08.405 --> 00:54:11.605
and it goes, all right, if I get attacked again, I give this

1326
00:54:12.365 --> 00:54:15.005
sequence to a Cass nine, which is an endonuclease.

1327
00:54:15.025 --> 00:54:17.645
And essentially what that Cass nine does is it just floats

1328
00:54:17.645 --> 00:54:19.085
around and it looks for that sequence.

1329
00:54:19.185 --> 00:54:22.005
And as soon as a back, as a virus attacks that

1330
00:54:22.435 --> 00:54:23.485
that bacteria again

1331
00:54:23.825 --> 00:54:27.285
and tries to insert that genome, essentially

1332
00:54:27.285 --> 00:54:29.245
what happens is the Cass nine is complimentary to it

1333
00:54:29.245 --> 00:54:31.605
and it goes, Hmm, I don't like you, and it destroys it.

1334
00:54:33.315 --> 00:54:37.855
Um, so essentially what we've learned is

1335
00:54:37.855 --> 00:54:42.295
that we can sort of use this Cass nine technology to say,

1336
00:54:42.395 --> 00:54:45.895
Hey, what about if I put in a specific gene

1337
00:54:46.645 --> 00:54:47.895
from DNA?

1338
00:54:48.285 --> 00:54:51.215
What about if I took a human cell and there was DNA

1339
00:54:51.915 --> 00:54:56.495
and I put that gene into a Cass nine endonuclease,

1340
00:54:56.655 --> 00:55:00.895
I merged that gene with an NA Cass nine endonuclease, would

1341
00:55:00.895 --> 00:55:03.335
that Cass nine endonuclease go into my genome

1342
00:55:04.355 --> 00:55:07.175
and destroy that gene?

1343
00:55:08.115 --> 00:55:11.935
And what we found is that it kind of does it,

1344
00:55:12.235 --> 00:55:13.295
it does kind of work.

1345
00:55:13.435 --> 00:55:16.295
And yes, there are restrictions with it

1346
00:55:16.355 --> 00:55:18.775
and yes, there are limitations with it.

1347
00:55:19.805 --> 00:55:22.385
And yes, you will learn far more detail how this works,

1348
00:55:23.005 --> 00:55:24.705
but for the sake of day, I want you, what I want you

1349
00:55:24.705 --> 00:55:26.145
to know is that we've started to learn

1350
00:55:26.145 --> 00:55:27.425
that without Cass nine.

1351
00:55:27.565 --> 00:55:29.945
If we give it a specific gene, let's say there's a gene

1352
00:55:30.045 --> 00:55:31.185
for Huntington's

1353
00:55:31.185 --> 00:55:33.705
or a gene for something else like Alzheimer's.

1354
00:55:33.705 --> 00:55:36.105
There's these things have far more than one gene,

1355
00:55:36.125 --> 00:55:38.385
but let's just say for simplicity, say there's one gene.

1356
00:55:38.815 --> 00:55:41.565
What we've learned is that there's the potential

1357
00:55:41.565 --> 00:55:44.965
that if we give it to a cas, we give that that dirty gene

1358
00:55:44.985 --> 00:55:47.525
to a Cass nine and put the CASS nine into the cell,

1359
00:55:47.945 --> 00:55:49.685
it should be able to go into the cell, find

1360
00:55:49.685 --> 00:55:52.325
that dirty gene in the genome and cut it out.

1361
00:55:52.665 --> 00:55:54.885
And we've also learned that we now have the ability

1362
00:55:55.115 --> 00:55:58.125
with some of the Cass nines to then insert good DNA.

1363
00:55:58.505 --> 00:56:01.845
And so we can give it good DNA as well in a specific way

1364
00:56:01.845 --> 00:56:04.885
that it has the bad DNA it detects so that it breaks off

1365
00:56:04.885 --> 00:56:07.445
that bad DNA and then it puts its own good DNA in.

1366
00:56:07.865 --> 00:56:11.165
Now this is a really advanced piece of technology

1367
00:56:11.165 --> 00:56:13.445
that is only just starting to really take off.

1368
00:56:13.905 --> 00:56:18.165
Um, but it is something that is potentially the next sort

1369
00:56:18.165 --> 00:56:19.165
of frontier of medicine

1370
00:56:19.225 --> 00:56:21.485
or the next frontier of our sort of healthcare system.

1371
00:56:23.185 --> 00:56:27.565
Now from here, we need to first of all figure out, well,

1372
00:56:27.585 --> 00:56:30.565
how do I find what DNAI wanna work with

1373
00:56:30.585 --> 00:56:32.725
and you know, how do I know who has the DNA

1374
00:56:32.725 --> 00:56:34.285
that I wanna cut out and so forth?

1375
00:56:34.395 --> 00:56:37.205
Well, what we call this is DNA profiling

1376
00:56:37.205 --> 00:56:39.325
and DNA profiling is sort of made up of two steps.

1377
00:56:39.555 --> 00:56:42.565
There's a PCR test and there's gel electrophoresis.

1378
00:56:42.565 --> 00:56:44.925
Now we all know what a PCR test. We've all been there.

1379
00:56:45.265 --> 00:56:48.205
Um, we're all, we're all old enough to remember this.

1380
00:56:51.065 --> 00:56:53.555
What was the best time of our lives when we woke up at

1381
00:56:53.855 --> 00:56:55.315
10:00 AM and did absolutely nothing.

1382
00:56:55.975 --> 00:56:56.995
We all remember that time.

1383
00:56:57.895 --> 00:57:00.755
Now, PCR is a, uh,

1384
00:57:01.115 --> 00:57:03.635
molecular technique whereby DNA is amplified.

1385
00:57:03.635 --> 00:57:07.035
So essentially what we do is we swab, um, so

1386
00:57:07.145 --> 00:57:08.475
with viruses we swabbed

1387
00:57:08.495 --> 00:57:11.475
and then we amplify that sample to see if there was

1388
00:57:11.475 --> 00:57:12.835
that DNA sample in there.

1389
00:57:12.855 --> 00:57:14.915
Um, this is essentially when we need a large quantity

1390
00:57:14.935 --> 00:57:16.555
of DNA in order to examine it.

1391
00:57:17.015 --> 00:57:18.915
Um, and essentially the ingredients are,

1392
00:57:18.915 --> 00:57:21.515
you need a DNA primer, you need a DNA nuclease,

1393
00:57:21.515 --> 00:57:22.715
you need attack polymerase.

1394
00:57:23.175 --> 00:57:26.675
Now attack polymerase is essentially a DNA polymerase from a

1395
00:57:26.675 --> 00:57:27.755
very specific bacteria.

1396
00:57:28.295 --> 00:57:32.335
Now thermos aquatics, I want you to think about that.

1397
00:57:32.745 --> 00:57:35.655
Where do you think a thermos aquatics come from? Comes from?

1398
00:57:36.745 --> 00:57:38.075
Hopefully you had a little thing.

1399
00:57:38.615 --> 00:57:40.635
Um, if you need to have more of a thing, feel free to pause,

1400
00:57:40.855 --> 00:57:44.955
but it comes from like natural steam vents.

1401
00:57:45.055 --> 00:57:46.875
So you know, those natural like hot springs

1402
00:57:46.875 --> 00:57:49.875
and natural steam vents, that's where that is found.

1403
00:57:50.255 --> 00:57:54.195
So thermos acutus, I, I can never say properly,

1404
00:57:54.355 --> 00:57:59.195
whatever it is, it has the ability to survive really,

1405
00:57:59.195 --> 00:58:00.315
really high temperatures.

1406
00:58:00.415 --> 00:58:01.675
So it's, it wants

1407
00:58:01.675 --> 00:58:03.795
to live in like temperatures of like 80 degrees.

1408
00:58:04.415 --> 00:58:06.515
Um, and so that's why it's really useful in this

1409
00:58:06.515 --> 00:58:07.795
and that's why we'll work with it.

1410
00:58:07.795 --> 00:58:09.235
And it also has the other,

1411
00:58:09.235 --> 00:58:10.555
the ingredient you need is the DNA sample.

1412
00:58:11.935 --> 00:58:15.075
So essentially PCR works in this three step method.

1413
00:58:15.575 --> 00:58:18.635
You essentially mix your DNA sample into the

1414
00:58:18.715 --> 00:58:20.355
PCR and you heat it up.

1415
00:58:20.535 --> 00:58:23.515
And essentially what that does is it denatures the strands

1416
00:58:23.515 --> 00:58:25.515
and essentially what it should do is break them apart

1417
00:58:25.535 --> 00:58:27.715
and make them single strands because it's so hot.

1418
00:58:28.855 --> 00:58:31.315
You then pull the sample down, but you put primers in.

1419
00:58:31.575 --> 00:58:32.795
So when the primers are added

1420
00:58:32.895 --> 00:58:33.955
and you pull the sample down,

1421
00:58:33.955 --> 00:58:35.475
the sample then wants to join back together.

1422
00:58:36.015 --> 00:58:37.955
But these primers are little like three,

1423
00:58:37.955 --> 00:58:39.195
they're like to like codes.

1424
00:58:39.195 --> 00:58:41.835
They're all like three base parts of DNA.

1425
00:58:42.025 --> 00:58:44.435
They go in and they join onto the two strands.

1426
00:58:44.535 --> 00:58:46.555
And then when the two strands try to join together,

1427
00:58:47.105 --> 00:58:49.675
there's like these points that are already filled

1428
00:58:49.695 --> 00:58:50.835
and they're like, why can I not,

1429
00:58:51.265 --> 00:58:53.435
what can I not bind together completely?

1430
00:58:53.555 --> 00:58:55.555
I don't like this. And so they don't bind together.

1431
00:58:55.735 --> 00:58:58.275
If they can't bind together completely, they don't want to,

1432
00:58:58.335 --> 00:58:59.915
so they don't, um,

1433
00:59:00.855 --> 00:59:02.995
the sample then heat it back up to about 72 degrees.

1434
00:59:03.295 --> 00:59:05.675
And when it's backed up to about 72 degrees,

1435
00:59:05.815 --> 00:59:06.875
the tack polymerase,

1436
00:59:07.295 --> 00:59:09.315
that's its ideal temperature, it starts to act.

1437
00:59:09.535 --> 00:59:11.395
So we add it in and it goes, I love this.

1438
00:59:11.395 --> 00:59:14.115
And it goes through and it makes a new DNA strand.

1439
00:59:14.335 --> 00:59:17.835
And then we continue continually repeat this.

1440
00:59:18.015 --> 00:59:19.275
So goes along

1441
00:59:19.655 --> 00:59:21.690
and both of those strands that they only had a couple

1442
00:59:21.690 --> 00:59:23.210
of primers on it, essentially

1443
00:59:23.210 --> 00:59:25.120
what it does is it fills out the rest of the strand.

1444
00:59:25.120 --> 00:59:26.120
Then you have two strands and

1445
00:59:26.120 --> 00:59:27.110
then you go through the process again.

1446
00:59:27.110 --> 00:59:28.230
Then you have eight strands.

1447
00:59:28.425 --> 00:59:30.125
And then you go through the process again, no,

1448
00:59:30.125 --> 00:59:31.165
sorry, four strands.

1449
00:59:31.165 --> 00:59:32.445
And then you go through the process again and you have

1450
00:59:32.445 --> 00:59:33.565
eight et cetera.

1451
00:59:33.665 --> 00:59:35.725
It doubles every time. So it goes like this.

1452
00:59:36.145 --> 00:59:39.025
So it goes one, it goes two

1453
00:59:39.485 --> 00:59:42.825
and then it goes four, then it goes eight,

1454
00:59:42.825 --> 00:59:44.985
and it just keeps going and going and going and going.

1455
00:59:46.725 --> 00:59:51.385
So from there we then have lots and lots of samples.

1456
00:59:51.495 --> 00:59:53.145
Well then we wanna figure out what we have.

1457
00:59:53.375 --> 00:59:56.345
Well, we figure that out through J Electropheresis.

1458
00:59:56.345 --> 00:59:58.665
Now, I'm not gonna go through this again in super detail,

1459
00:59:59.785 --> 01:00:02.685
but again, gel electrophoresis is this really interesting

1460
01:00:02.685 --> 01:00:05.965
process that DNA has a slightly negative charge.

1461
01:00:06.505 --> 01:00:10.605
And so if we are able to put it in sort of like an, uh,

1462
01:00:11.445 --> 01:00:14.285
a solution or like a, just an area

1463
01:00:14.335 --> 01:00:16.085
where we put it at one end

1464
01:00:16.105 --> 01:00:18.085
and we let it move at its own pace

1465
01:00:18.425 --> 01:00:20.365
and then stop it, it's going

1466
01:00:20.365 --> 01:00:21.765
to move towards the positive end.

1467
01:00:21.765 --> 01:00:23.725
So essentially what we do is we have these wells at the top

1468
01:00:23.725 --> 01:00:27.045
of this gel and at the top of the gel in the first,

1469
01:00:27.705 --> 01:00:30.285
the first sort of column we'll put, we'll put standards.

1470
01:00:30.285 --> 01:00:32.165
So we'll put standard, um,

1471
01:00:33.845 --> 01:00:35.565
standard DNA samples that we know.

1472
01:00:35.745 --> 01:00:37.205
So we know where they're gonna end

1473
01:00:37.545 --> 01:00:39.125
and we know what they are.

1474
01:00:39.385 --> 01:00:41.245
So we know this is the vi.

1475
01:00:41.245 --> 01:00:43.565
We might say like, ah, so this one here,

1476
01:00:43.565 --> 01:00:44.965
this is the virus DNA.

1477
01:00:44.965 --> 01:00:46.895
So if I have, I know

1478
01:00:47.035 --> 01:00:47.775
by running my J

1479
01:00:47.775 --> 01:00:49.415
electrophoresis it's gonna end up around here.

1480
01:00:49.615 --> 01:00:51.175
I know this is my, my virus one.

1481
01:00:51.175 --> 01:00:55.015
Therefore if any of these samples here end up

1482
01:00:56.205 --> 01:00:58.565
lining up with this, I know they have the virus.

1483
01:00:58.825 --> 01:01:01.405
So then what you do is then put all your samples in these

1484
01:01:01.415 --> 01:01:03.605
wells and the samples, you let it run.

1485
01:01:03.905 --> 01:01:06.445
And essentially the smaller pieces

1486
01:01:06.505 --> 01:01:09.645
of DNA are gonna move quicker than the larger pieces of DNA.

1487
01:01:09.885 --> 01:01:10.885
Remember, each sort of DNA

1488
01:01:10.885 --> 01:01:12.165
sample's gonna have a different length.

1489
01:01:12.165 --> 01:01:13.205
They're all very different

1490
01:01:14.335 --> 01:01:16.475
and the smaller ones will go quicker.

1491
01:01:16.615 --> 01:01:20.195
Why is that? Because this gel is built like a spider web.

1492
01:01:20.535 --> 01:01:23.355
And so being like a spider web, the smaller ones are able

1493
01:01:23.355 --> 01:01:24.995
to sift their way through it a lot

1494
01:01:24.995 --> 01:01:26.155
quicker than the bigger ones.

1495
01:01:26.175 --> 01:01:28.155
The bigger ones they get stuck, they're trying to get

1496
01:01:28.155 --> 01:01:29.195
through and they're really slow.

1497
01:01:29.655 --> 01:01:31.275
So you run it for a certain amount of time

1498
01:01:31.655 --> 01:01:32.875
and then you end up

1499
01:01:33.065 --> 01:01:34.715
with these little samples of different spots.

1500
01:01:34.735 --> 01:01:37.715
Now you also have to put in, um, what do you call it?

1501
01:01:37.715 --> 01:01:40.235
You still, you also have to put in uh,

1502
01:01:41.145 --> 01:01:43.315
like these illuminators with the DNA.

1503
01:01:43.315 --> 01:01:44.275
So essentially they attach to the

1504
01:01:44.315 --> 01:01:45.595
DNA and they illuminate it.

1505
01:01:45.595 --> 01:01:48.275
So then when you finish it up, you put a special light on it

1506
01:01:48.275 --> 01:01:49.355
and you can see what's going on.

1507
01:01:49.975 --> 01:01:51.475
Um, but that's essentially how it works.

1508
01:01:51.655 --> 01:01:53.115
You also don't wanna run this for too long.

1509
01:01:53.135 --> 01:01:53.995
If you run this for too

1510
01:01:53.995 --> 01:01:54.915
long, what do you think is gonna happen?

1511
01:01:56.935 --> 01:01:58.665
Well, if you run it for too long, you're gonna end up

1512
01:01:58.665 --> 01:01:59.905
with all your samples at the bottom,

1513
01:02:00.055 --> 01:02:01.585
like you're gonna have nothing left at the top.

1514
01:02:01.645 --> 01:02:03.065
All your sample's gonna end up at the bottom

1515
01:02:03.165 --> 01:02:04.425
and it's a bit of a waste 'cause you

1516
01:02:04.425 --> 01:02:05.545
just have all this smudge at the bottom.

1517
01:02:07.925 --> 01:02:10.465
So they are the two steps of figuring what you have.

1518
01:02:10.885 --> 01:02:14.705
But then how do we go about, you know, working with our DNA?

1519
01:02:14.705 --> 01:02:18.625
So we talked about CRAs, Chris Bar, um, Cass nine,

1520
01:02:18.845 --> 01:02:21.605
we talked about, you know, profiling our DNA.

1521
01:02:22.115 --> 01:02:23.365
What about some other little points?

1522
01:02:23.365 --> 01:02:26.125
What about if we wanted to produce a protein from our DNA?

1523
01:02:27.225 --> 01:02:29.235
Well, let's talk about a really key example.

1524
01:02:29.305 --> 01:02:31.275
This is an example that in the past

1525
01:02:31.275 --> 01:02:32.555
that explicitly wanted you to know,

1526
01:02:32.555 --> 01:02:34.435
they don't explicitly mention in this study design,

1527
01:02:34.695 --> 01:02:36.395
but I still think it's really important you

1528
01:02:36.395 --> 01:02:37.555
understand how this works.

1529
01:02:37.835 --> 01:02:39.475
'cause this is a really good example of

1530
01:02:39.855 --> 01:02:42.835
of evolutions in medicine and evolutions in biology.

1531
01:02:43.735 --> 01:02:46.915
So, um, type one diabetes.

1532
01:02:46.935 --> 01:02:49.555
So type one diabetes is an autoimmune condition.

1533
01:02:49.855 --> 01:02:52.275
Um, and it's present in mostly young adolescents

1534
01:02:52.275 --> 01:02:54.075
and then obviously people who have lived

1535
01:02:54.075 --> 01:02:55.595
with it since young adolescents.

1536
01:02:55.595 --> 01:02:56.315
There's lots of adults

1537
01:02:56.475 --> 01:02:57.675
with it and they've just lived with it.

1538
01:02:58.855 --> 01:03:00.795
But it's usually a bigger deal in young adolescents

1539
01:03:00.915 --> 01:03:01.915
'cause that's when it pops up.

1540
01:03:01.975 --> 01:03:05.435
It pops up usually when someone's between like 10 and 13

1541
01:03:05.535 --> 01:03:06.915
or even a little bit younger than that.

1542
01:03:07.295 --> 01:03:09.635
Um, and essentially what happens is it's when the body

1543
01:03:09.705 --> 01:03:13.195
decides I don't like my pancreas,

1544
01:03:13.535 --> 01:03:15.515
and it just decides to attack the pancreas.

1545
01:03:15.515 --> 01:03:17.275
And that's what it does it, that's literally just

1546
01:03:17.275 --> 01:03:18.315
what happens one day.

1547
01:03:18.695 --> 01:03:21.555
The body has specific genes and,

1548
01:03:21.895 --> 01:03:25.155
and some specific differences and it goes, you know what?

1549
01:03:25.235 --> 01:03:26.515
I don't like my pancreas.

1550
01:03:26.695 --> 01:03:28.355
And it just attacks the pancreas

1551
01:03:28.355 --> 01:03:30.315
and it attacks the beta cells and it destroys them.

1552
01:03:30.775 --> 01:03:35.705
And when these cells are destroyed, these were very,

1553
01:03:35.705 --> 01:03:37.545
very vital in producing what we call insulin.

1554
01:03:37.765 --> 01:03:39.665
Uh, and so once destroyed, no insulin's produced

1555
01:03:39.845 --> 01:03:43.345
and when you don't have insulin, your body doesn't

1556
01:03:44.005 --> 01:03:46.025
get signaled to absorb glucose.

1557
01:03:46.165 --> 01:03:48.185
So essentially what happens is you eat something

1558
01:03:48.885 --> 01:03:50.425
and there's glucose in your body

1559
01:03:50.765 --> 01:03:54.105
and your body goes, I don't really wanna do anything with

1560
01:03:54.105 --> 01:03:55.505
that because it doesn't have insulin.

1561
01:03:55.965 --> 01:03:59.185
So until the 1920s type one diabetes was death sentence.

1562
01:03:59.405 --> 01:04:00.545
Um, and essentially

1563
01:04:00.695 --> 01:04:03.025
what happened is you just, you just died.

1564
01:04:03.525 --> 01:04:06.065
If you had type one diabetes, you barely lived past 16.

1565
01:04:06.205 --> 01:04:07.625
You, you literally just died.

1566
01:04:08.605 --> 01:04:13.185
Um, but eventually

1567
01:04:13.615 --> 01:04:15.905
some very smart scientists discovered

1568
01:04:15.905 --> 01:04:17.185
that insulin was the key to this

1569
01:04:17.245 --> 01:04:19.185
and that for some reason these people didn't have insulin

1570
01:04:19.185 --> 01:04:20.145
and we didn't really understand

1571
01:04:20.205 --> 01:04:21.265
why they didn't have insulin.

1572
01:04:22.565 --> 01:04:25.225
And so then we begun to harvest it from other animals.

1573
01:04:25.425 --> 01:04:26.825
'cause we thought what's the,

1574
01:04:26.825 --> 01:04:28.185
what's the best way we can get 'em insulin?

1575
01:04:28.185 --> 01:04:29.705
Or what if we took it from other animals?

1576
01:04:30.205 --> 01:04:34.385
And given farm animals are killed pretty regularly,

1577
01:04:34.735 --> 01:04:36.585
they thought why don't we use farm animals

1578
01:04:36.685 --> 01:04:38.745
as we don't use the pancreas, we don't eat it.

1579
01:04:39.015 --> 01:04:40.305
It's usually pretty acidic

1580
01:04:40.305 --> 01:04:42.105
and pretty toxic so we don't eat it.

1581
01:04:42.125 --> 01:04:44.785
So what they did is they went into the pancreas

1582
01:04:44.845 --> 01:04:46.545
of dead animals, particularly pigs

1583
01:04:46.765 --> 01:04:49.185
and they took out the insulin and that's what they did.

1584
01:04:49.365 --> 01:04:51.865
And they took out insulin and they started giving it

1585
01:04:51.865 --> 01:04:54.345
to people and they started discovering these people would

1586
01:04:54.345 --> 01:04:57.305
live to 2025.

1587
01:04:58.205 --> 01:05:00.545
Yes, they only added about 10 years of life to them

1588
01:05:00.965 --> 01:05:02.425
and most usually died

1589
01:05:02.425 --> 01:05:03.905
of complications of the foreign insulin.

1590
01:05:03.905 --> 01:05:06.025
Their immune system eventually cracked it

1591
01:05:06.025 --> 01:05:08.185
with the foreign insulin because it wasn't theirs.

1592
01:05:09.275 --> 01:05:11.015
But they were able to live a little bit longer.

1593
01:05:11.515 --> 01:05:14.935
And then in 1978 we discovered recombinant plasmid insulin.

1594
01:05:15.395 --> 01:05:18.165
And what is that? So what is a plasmid?

1595
01:05:19.105 --> 01:05:23.205
So a plasmid is essentially a non chromosomal,

1596
01:05:23.255 --> 01:05:26.045
extra double stranded DNA found in certain organisms,

1597
01:05:26.045 --> 01:05:27.085
usually found in bacteria.

1598
01:05:27.915 --> 01:05:30.765
Importantly, bacteria can take up a plasmid from an

1599
01:05:30.765 --> 01:05:32.365
environment and can transfer them

1600
01:05:32.365 --> 01:05:34.485
through the process of conjugation.

1601
01:05:34.515 --> 01:05:37.645
What that means is that it's a circular random bit of DNA

1602
01:05:38.035 --> 01:05:40.885
that can actually be added into

1603
01:05:42.525 --> 01:05:46.405
a bacteria separate from its own singular piece

1604
01:05:46.405 --> 01:05:48.005
of DNA that it works off.

1605
01:05:48.005 --> 01:05:51.445
So it has its own singular big circle squiggly bit of DNA,

1606
01:05:51.825 --> 01:05:54.885
but then sometimes they get these little round small bits

1607
01:05:55.225 --> 01:05:56.245
and they're able to bring it in.

1608
01:05:56.245 --> 01:05:57.645
They're able to treat it like it's its own.

1609
01:05:58.305 --> 01:05:59.685
So other characteristics to know is

1610
01:05:59.685 --> 01:06:01.765
that plasmids can be cut using restriction enzymes

1611
01:06:01.765 --> 01:06:03.845
and genes can be inserted into plasmids

1612
01:06:04.105 --> 01:06:06.125
and that plasmids are self-replicating.

1613
01:06:06.555 --> 01:06:07.805
They replicate themselves

1614
01:06:07.865 --> 01:06:10.445
and sometimes a bacterial produce lots of its own plasmid

1615
01:06:10.445 --> 01:06:12.285
and then pass it off to other bacteria.

1616
01:06:12.795 --> 01:06:13.965
It's a very common thing.

1617
01:06:14.865 --> 01:06:16.525
So essentially you've got your bacteria DNA,

1618
01:06:16.705 --> 01:06:18.045
and sometimes I have these plasmids

1619
01:06:18.045 --> 01:06:20.005
and sometimes it goes, I really like this plasmid.

1620
01:06:20.005 --> 01:06:21.405
I'm gonna produce a lot of it and give it to my mates.

1621
01:06:21.465 --> 01:06:24.245
And that's what they do and they give it by conjugation.

1622
01:06:25.235 --> 01:06:29.655
So essentially a recombinant plasmid is a plasmid

1623
01:06:30.425 --> 01:06:33.615
where we artificially manipulate it.

1624
01:06:33.835 --> 01:06:35.775
So what we do is we get a plasmid.

1625
01:06:35.915 --> 01:06:37.695
So we often get one from an e coli,

1626
01:06:37.695 --> 01:06:42.095
it's a very common bacteria and we cut a vector plasmid.

1627
01:06:42.095 --> 01:06:43.535
So we call it a vector plasmid

1628
01:06:43.735 --> 01:06:44.895
'cause it's the one we wanna work with.

1629
01:06:45.155 --> 01:06:47.615
And we cut it with a very specific restriction enzyme,

1630
01:06:47.615 --> 01:06:49.455
whichever one is specific to our

1631
01:06:49.455 --> 01:06:51.295
what we're doing, we'll cut it with it.

1632
01:06:52.235 --> 01:06:55.215
We then find the gene that we wanna work with.

1633
01:06:55.235 --> 01:06:56.535
So the gene we want produced,

1634
01:06:56.555 --> 01:06:58.055
so let's say it's the insulin gene.

1635
01:06:58.155 --> 01:06:59.655
So as much as those

1636
01:06:59.655 --> 01:07:01.655
with type one diabetes don't produce insulin,

1637
01:07:01.655 --> 01:07:04.175
they still have the insulin gene, they still have it there.

1638
01:07:04.175 --> 01:07:06.735
They just don't have the cells to work with it

1639
01:07:06.735 --> 01:07:11.685
because they're, their pancreas has been destroyed, well,

1640
01:07:11.685 --> 01:07:13.485
not destroyed completely, but their beta cells

1641
01:07:13.485 --> 01:07:14.525
and their pancreas were destroyed.

1642
01:07:14.525 --> 01:07:15.845
So they have no ability to work

1643
01:07:15.845 --> 01:07:17.285
with this gene as much as they have it.

1644
01:07:17.945 --> 01:07:20.085
So we get that gene.

1645
01:07:20.105 --> 01:07:22.725
So we usually get a sample from someone

1646
01:07:22.725 --> 01:07:26.925
with type one diabetes and we cut out that type one,

1647
01:07:27.355 --> 01:07:29.365
that not type one but the insulin gene.

1648
01:07:29.465 --> 01:07:31.165
So we find that insulin gene, we cut it out,

1649
01:07:31.165 --> 01:07:32.605
we go, yeah, I want that gene.

1650
01:07:32.625 --> 01:07:34.405
We cut out the insulin gene.

1651
01:07:35.825 --> 01:07:38.115
When we cut out that insulin gene, we cut it out

1652
01:07:38.115 --> 01:07:40.115
with the same restriction enzyme as

1653
01:07:40.115 --> 01:07:41.515
what we were working with originally.

1654
01:07:41.695 --> 01:07:43.795
So the gene, if interest and plasma will

1655
01:07:43.795 --> 01:07:45.875
therefore have complementary sticky ends,

1656
01:07:46.655 --> 01:07:49.515
we then combine the plasmid and the gene, um,

1657
01:07:49.615 --> 01:07:51.235
and add ligo ligase

1658
01:07:51.235 --> 01:07:53.155
to the gene will be incorporated into the plasmid.

1659
01:07:53.155 --> 01:07:54.875
So essentially what we do is we combine the two

1660
01:07:55.815 --> 01:07:58.715
and we now describe that plasmid as recombinant

1661
01:07:58.715 --> 01:08:01.835
because it now has both the gene,

1662
01:08:02.745 --> 01:08:04.995
it's now a new plasmid, it's still plasmid

1663
01:08:05.115 --> 01:08:06.475
and it's got the gene that we wanted.

1664
01:08:06.665 --> 01:08:11.315
It's got that gene that codes for insulin.

1665
01:08:13.295 --> 01:08:15.035
So essentially as well sometimes,

1666
01:08:15.225 --> 01:08:18.245
and we do this in sort of lab experiments, we also encode,

1667
01:08:18.385 --> 01:08:19.765
we also add a second gene.

1668
01:08:19.785 --> 01:08:20.805
So we add a second gene

1669
01:08:20.805 --> 01:08:22.645
and that gene is for antibiotic resistance.

1670
01:08:22.985 --> 01:08:26.485
Um, it's usually incorporated into the gene alongside, uh,

1671
01:08:26.495 --> 01:08:27.725
along with the gene of interest.

1672
01:08:28.775 --> 01:08:32.715
Um, we usually do this on the basis that um, we want

1673
01:08:32.715 --> 01:08:36.515
to know which gene, which plasmid have actually taken up,

1674
01:08:37.085 --> 01:08:39.835
taken up genes because sometimes plasmid just,

1675
01:08:39.905 --> 01:08:42.235
they just self sort of close.

1676
01:08:42.535 --> 01:08:44.115
So you've cut it with two sticky ends.

1677
01:08:44.115 --> 01:08:45.715
So they just close on those sticky ends

1678
01:08:45.775 --> 01:08:47.275
and they don't actually take anything up.

1679
01:08:47.655 --> 01:08:50.235
So the way that we test the taking something up is we have

1680
01:08:50.235 --> 01:08:52.435
an antibiotic resistance gene in there as well.

1681
01:08:52.935 --> 01:08:55.625
And if it takes up, if it,

1682
01:08:55.625 --> 01:08:57.105
we then put an antibiotic in there.

1683
01:08:57.125 --> 01:09:00.585
So then we, we get these plasmids, we get the plasmids

1684
01:09:00.925 --> 01:09:02.465
and we put them into bacteria

1685
01:09:02.845 --> 01:09:04.425
and then we put the bacteria on a plate

1686
01:09:04.445 --> 01:09:05.945
and we put it with some antibiotics.

1687
01:09:06.325 --> 01:09:07.545
The bacteria that lives

1688
01:09:08.175 --> 01:09:10.785
because it now has the antibiotic resistance,

1689
01:09:11.605 --> 01:09:15.545
we then assume have taken up the insulin gene and then we

1690
01:09:15.545 --> 01:09:18.385
therefore then promote it to produce the insulin gene

1691
01:09:18.405 --> 01:09:20.985
and we get insulin produce all the other bacteria we don't

1692
01:09:20.985 --> 01:09:22.745
really care about because it didn't take up any genes.

1693
01:09:24.325 --> 01:09:26.025
Um, and sometimes other genes to allow

1694
01:09:26.025 --> 01:09:27.945
for the selection such as LAC Z are targeted

1695
01:09:28.045 --> 01:09:29.145
for inactivation.

1696
01:09:29.205 --> 01:09:31.985
So there's some other genes that will sometimes inactivate

1697
01:09:31.985 --> 01:09:34.425
or so forth, but we'll try and test that out.

1698
01:09:35.175 --> 01:09:37.355
Um, and there's loads of detail to this.

1699
01:09:37.355 --> 01:09:38.475
There's loads and loads.

1700
01:09:38.475 --> 01:09:39.755
This is a really complex process,

1701
01:09:39.935 --> 01:09:43.275
but essentially the bacteria to be transformed, you have

1702
01:09:43.275 --> 01:09:45.235
to essentially to put the plasma in, you have

1703
01:09:45.235 --> 01:09:46.315
to either heat shock it

1704
01:09:46.315 --> 01:09:47.715
or electrically shock it so

1705
01:09:47.715 --> 01:09:50.315
that the membrane then allows the vector to come in.

1706
01:09:50.435 --> 01:09:52.155
'cause the bacteria usually picks

1707
01:09:52.155 --> 01:09:54.195
and chooses when it wants to take a plasmid up.

1708
01:09:54.495 --> 01:09:56.555
We kind of can't make them do that without sort

1709
01:09:56.555 --> 01:09:58.515
of shocking them now hitting them with some heat

1710
01:09:58.515 --> 01:10:00.395
or hitting, hitting them with some electricity.

1711
01:10:00.395 --> 01:10:02.195
Essentially what it does is it create holes

1712
01:10:02.255 --> 01:10:03.835
or destabilizes the membrane

1713
01:10:03.835 --> 01:10:06.515
and essentially the vector plasmid goes in.

1714
01:10:08.105 --> 01:10:10.125
The transformed bacteria has then grown on agar

1715
01:10:10.125 --> 01:10:11.685
with antibiotics to ensure the bacteria

1716
01:10:11.685 --> 01:10:14.565
that grows has the recombinant DNA

1717
01:10:14.955 --> 01:10:16.325
with the gene of interest.

1718
01:10:16.585 --> 01:10:17.925
So if it has the gene of interest

1719
01:10:18.345 --> 01:10:20.165
and it has taken up a plasmid where

1720
01:10:20.165 --> 01:10:23.365
therefore going to get antibody resistance, um,

1721
01:10:24.225 --> 01:10:27.045
if the bacteria did not take up a transformed plasmid

1722
01:10:27.045 --> 01:10:28.525
or took up plasmid that reformed

1723
01:10:28.525 --> 01:10:30.045
before the genes could be incorporated,

1724
01:10:30.145 --> 01:10:31.325
it will die to the antibiotic.

1725
01:10:31.325 --> 01:10:32.325
Essentially what we're doing.

1726
01:10:32.945 --> 01:10:35.605
And then essentially what we get is this phenomena

1727
01:10:35.605 --> 01:10:37.125
where the bacteria are on a plate

1728
01:10:37.425 --> 01:10:41.005
and if we feed that bacteria, it produces insulin

1729
01:10:41.065 --> 01:10:42.845
and it produces loads of insulin

1730
01:10:42.865 --> 01:10:45.405
and it produces insulin that is specific

1731
01:10:45.585 --> 01:10:47.525
to an individual, to a human.

1732
01:10:48.145 --> 01:10:50.125
So in 1978 we discovered this

1733
01:10:50.665 --> 01:10:52.605
and we started injecting insulin

1734
01:10:53.115 --> 01:10:54.965
that was human insulin from bacteria.

1735
01:10:55.745 --> 01:10:58.125
And what happened? These people stopped dying.

1736
01:10:58.215 --> 01:11:00.565
These people lived, these people lived very

1737
01:11:00.565 --> 01:11:01.725
long and happy lives.

1738
01:11:02.065 --> 01:11:04.805
And essentially now type one diabetes

1739
01:11:05.785 --> 01:11:09.285
is now a condition that is, it's livable.

1740
01:11:09.665 --> 01:11:12.325
Um, you don't die with type one diabetes anymore.

1741
01:11:12.345 --> 01:11:14.085
You will, you can die with type one diabetes

1742
01:11:14.085 --> 01:11:16.165
and these people don't live a normal life,

1743
01:11:16.745 --> 01:11:20.165
but you can very much live a very long

1744
01:11:20.165 --> 01:11:21.565
and happy life with type one diabetes.

1745
01:11:21.635 --> 01:11:24.045
It's a lot like a lot of our other conditions these days,

1746
01:11:25.315 --> 01:11:27.835
a lot of our viral infections things, even things such

1747
01:11:27.835 --> 01:11:31.075
as um, HIV slash aids.

1748
01:11:31.075 --> 01:11:33.875
So h is the first infection AIDS is the late stage.

1749
01:11:34.505 --> 01:11:36.435
Most people that get HIV,

1750
01:11:36.435 --> 01:11:38.595
especially those in first world countries, we are starting

1751
01:11:38.595 --> 01:11:40.635
to get better in those second and third world countries.

1752
01:11:40.635 --> 01:11:41.955
We are really pushing towards that.

1753
01:11:42.455 --> 01:11:45.475
Um, but in first world countries now if you have HIV,

1754
01:11:46.365 --> 01:11:47.705
you will live a long and happy life

1755
01:11:47.845 --> 01:11:49.665
and you will likely never infect anyone

1756
01:11:49.665 --> 01:11:52.665
because of the the medications

1757
01:11:52.965 --> 01:11:54.825
and the way that we deal with these things.

1758
01:11:54.965 --> 01:11:56.785
Now we're able to actually sort

1759
01:11:56.785 --> 01:11:58.745
of make people live a lot longer.

1760
01:11:58.805 --> 01:12:02.105
And that is why in these days we have these discussions on

1761
01:12:02.105 --> 01:12:03.785
the news with the discussions that we have aging

1762
01:12:03.785 --> 01:12:06.145
populations, it's 'cause people live now

1763
01:12:06.175 --> 01:12:09.545
because of the breakthrough, the breakthroughs in medicine.

1764
01:12:09.765 --> 01:12:11.145
So this is one of those examples

1765
01:12:11.145 --> 01:12:12.185
and it's something you need to know

1766
01:12:12.185 --> 01:12:13.825
for biology is this whole recombinant plasma

1767
01:12:14.055 --> 01:12:15.225
insulin's a great example.

1768
01:12:16.425 --> 01:12:18.205
Now this is a really good practice question,

1769
01:12:18.485 --> 01:12:20.565
although we are starting to push a little bit for time

1770
01:12:20.565 --> 01:12:23.285
because we are 72 minutes in

1771
01:12:23.545 --> 01:12:25.165
and we're not onto air study two.

1772
01:12:25.165 --> 01:12:26.445
So I'm just gonna skip this practice question.

1773
01:12:26.445 --> 01:12:28.205
If we have time, I'll come back to it.

1774
01:12:28.745 --> 01:12:29.965
Um, this is a VCard question.

1775
01:12:30.025 --> 01:12:31.125
You can feel free to have a go at it

1776
01:12:31.125 --> 01:12:32.245
in your own time, would luck.

1777
01:12:35.245 --> 01:12:38.065
So I'm just very quickly gonna move on to GMOs.

1778
01:12:38.065 --> 01:12:41.105
This is our last part of air study one.

1779
01:12:41.445 --> 01:12:44.665
So GMOs are essentially any organism that has been

1780
01:12:45.085 --> 01:12:47.745
and has had its genome artificially altered.

1781
01:12:49.395 --> 01:12:50.735
So this means that we've gone through

1782
01:12:50.735 --> 01:12:53.855
and we've altered its gene, its DNA or we've added some DNA.

1783
01:12:57.755 --> 01:13:02.295
So essentially, um, this can be um, though

1784
01:13:02.295 --> 01:13:04.375
through the addition of a gene, this can be

1785
01:13:04.375 --> 01:13:05.455
through the modification of a gene.

1786
01:13:05.455 --> 01:13:06.775
This can be through the knockout of a gene.

1787
01:13:06.775 --> 01:13:11.235
So the loss of the function, Transgenic organisms,

1788
01:13:14.475 --> 01:13:17.945
sorry, it's are an organism

1789
01:13:17.945 --> 01:13:20.625
that has had its genetic information from another

1790
01:13:20.625 --> 01:13:21.665
species inserted.

1791
01:13:21.685 --> 01:13:23.825
So really important a GMO is anything with

1792
01:13:24.645 --> 01:13:27.915
why is this I this one.

1793
01:13:28.255 --> 01:13:31.435
So A GMO is anything with modified DNA,

1794
01:13:32.775 --> 01:13:34.355
that's why right back, sorry.

1795
01:13:36.045 --> 01:13:39.785
So a GMO is anything with modified genes.

1796
01:13:39.785 --> 01:13:42.025
So it does, it could have added a gene from its own species.

1797
01:13:42.125 --> 01:13:44.145
It could have had a modification of a gene,

1798
01:13:44.205 --> 01:13:45.505
it could have had a knockout of a gene.

1799
01:13:45.745 --> 01:13:49.825
Whatever transgenic organisms are are GMOs.

1800
01:13:49.825 --> 01:13:51.865
So all transgenic organisms are GMOs.

1801
01:13:52.125 --> 01:13:55.145
Not all GMOs are transgenic organisms.

1802
01:13:55.145 --> 01:13:57.705
Transgenic organisms are a subcategory of GMOs

1803
01:13:58.005 --> 01:13:59.865
and they are ones that have an organism

1804
01:14:00.375 --> 01:14:03.665
that has genetic material from another species inserted in.

1805
01:14:03.725 --> 01:14:07.785
So another species, DNA is inserted into its own DNA, um,

1806
01:14:07.845 --> 01:14:10.585
the inserted foreign gene is called a transgene.

1807
01:14:10.765 --> 01:14:13.685
And this can be inserted by a pronuclear micro injections

1808
01:14:13.905 --> 01:14:15.205
or via retrovirus.

1809
01:14:15.265 --> 01:14:18.685
Now those two, those two things, you don't need

1810
01:14:18.685 --> 01:14:20.045
to know them in super detail.

1811
01:14:20.425 --> 01:14:24.045
Um, but you will probably cover them in class in more detail

1812
01:14:24.105 --> 01:14:25.445
in just my one sentence here.

1813
01:14:25.445 --> 01:14:26.605
We're not gonna cover those today.

1814
01:14:28.175 --> 01:14:31.025
Therefore, every transgenic organism is also a

1815
01:14:31.025 --> 01:14:32.305
genetically modified organism.

1816
01:14:32.405 --> 01:14:35.225
But not all genetically modified organisms are transgenic.

1817
01:14:35.285 --> 01:14:39.785
So all GMOs, sorry, all transgenic organisms are GMOs,

1818
01:14:39.785 --> 01:14:41.665
but not all GMOs are transgenic organisms.

1819
01:14:43.485 --> 01:14:44.945
Now a really common example of this,

1820
01:14:45.255 --> 01:14:48.065
it's popped up in on exams multiple times, is BT cotton.

1821
01:14:48.525 --> 01:14:51.465
So essentially cotton plants have also have always been

1822
01:14:51.465 --> 01:14:52.825
really vulnerable to insects.

1823
01:14:53.125 --> 01:14:54.825
Um, and they destroy the cotton buds.

1824
01:14:55.045 --> 01:14:58.265
Um, so they love laying in them, they love utilizing them

1825
01:14:58.285 --> 01:14:59.665
so they destroy the cotton buds.

1826
01:14:59.925 --> 01:15:03.865
Um, in 1966, BT Cotton was created, um,

1827
01:15:03.865 --> 01:15:07.425
and it was using an agrobacterium as a vector.

1828
01:15:07.645 --> 01:15:10.385
And essentially what happens, what happened was the,

1829
01:15:10.765 --> 01:15:14.385
the CY one AC genes inserted into the cotton plants

1830
01:15:14.525 --> 01:15:15.665
via this bacterium.

1831
01:15:16.095 --> 01:15:19.545
Essentially this gene ENC encoded for a protein that acted

1832
01:15:19.605 --> 01:15:22.665
as a natural insecticide against leaf eating caterpillar.

1833
01:15:22.665 --> 01:15:24.705
So essentially the caterpillars couldn't eat it

1834
01:15:24.705 --> 01:15:26.305
because it was like an insecticide.

1835
01:15:26.305 --> 01:15:27.305
If they ate it, they died.

1836
01:15:27.685 --> 01:15:28.505
So it's kind of like they

1837
01:15:28.505 --> 01:15:29.665
started producing their own poison.

1838
01:15:30.755 --> 01:15:33.655
So when looking at this example, think about it, you've,

1839
01:15:33.655 --> 01:15:37.215
you've now gotta think about a couple of things.

1840
01:15:37.275 --> 01:15:39.015
Is this A GMO? Is this transgenic?

1841
01:15:39.045 --> 01:15:41.575
It's definitely A GMO and it's definitely transgenic.

1842
01:15:41.605 --> 01:15:43.335
It's come from a, it's come from a bacteria,

1843
01:15:43.805 --> 01:15:45.255
it's come from a different species.

1844
01:15:47.145 --> 01:15:48.165
How was it created?

1845
01:15:48.515 --> 01:15:52.085
Well, it was created using a vector from an agrobacterium.

1846
01:15:52.425 --> 01:15:53.525
The exact specifics of it,

1847
01:15:53.525 --> 01:15:55.165
there's not enough information in this point here.

1848
01:15:55.305 --> 01:15:57.205
You'll be given that information if you are,

1849
01:15:57.585 --> 01:15:58.645
if it's needed to talk about.

1850
01:15:58.905 --> 01:16:00.885
And then what are the ethical social, social

1851
01:16:00.945 --> 01:16:02.325
and biological pros and cons?

1852
01:16:02.345 --> 01:16:06.485
And you might say to me or in an ethics class, damn right,

1853
01:16:06.485 --> 01:16:07.845
you are, you are in an ethics class.

1854
01:16:08.545 --> 01:16:12.205
Um, in all seriousness, this is really high yield.

1855
01:16:12.585 --> 01:16:13.605
Um, and in the past

1856
01:16:13.865 --> 01:16:18.085
and it's, there's this comes up a lot, it seems like

1857
01:16:18.595 --> 01:16:20.565
they've sort of deescalated

1858
01:16:20.625 --> 01:16:23.165
how much it makes up the study design

1859
01:16:23.305 --> 01:16:24.365
in this new study design.

1860
01:16:24.425 --> 01:16:26.805
But it still has seen in the last two exams

1861
01:16:27.755 --> 01:16:30.085
like they're asking questions just as much on it.

1862
01:16:30.465 --> 01:16:32.645
So as much as they're not as, they're not

1863
01:16:32.645 --> 01:16:35.085
as big broad dot points, they seem

1864
01:16:35.085 --> 01:16:36.605
to still be asking just as many questions on it.

1865
01:16:36.605 --> 01:16:38.325
So it does come up. And essentially

1866
01:16:38.325 --> 01:16:42.905
what they are talking about is the sort of,

1867
01:16:42.935 --> 01:16:45.625
they want you to consider the positives and the negatives.

1868
01:16:46.205 --> 01:16:49.465
Um, and what about if it's neutral?

1869
01:16:49.645 --> 01:16:52.825
Now there are three things you're gonna talk about.

1870
01:16:52.825 --> 01:16:54.225
You talk about ethical, you talk about

1871
01:16:54.225 --> 01:16:55.425
social inter about biological.

1872
01:16:55.805 --> 01:16:59.665
So ethical, ethical is essentially you need to discuss

1873
01:16:59.935 --> 01:17:02.745
that you are playing God without actually

1874
01:17:02.745 --> 01:17:04.105
saying playing God.

1875
01:17:04.445 --> 01:17:06.985
If you say playing God in a question, you are wrong.

1876
01:17:07.365 --> 01:17:10.525
But if you discuss playing God without actually saying

1877
01:17:10.715 --> 01:17:15.415
playing God, you mean it's such a weird phenomenon

1878
01:17:15.715 --> 01:17:18.495
and it's such a weird way of, these questions are weird

1879
01:17:18.515 --> 01:17:19.895
and it's just how ethics works.

1880
01:17:20.045 --> 01:17:22.695
I've sat through many ethics classes in my,

1881
01:17:22.875 --> 01:17:24.895
in my medical degree and it's essentially

1882
01:17:24.955 --> 01:17:26.735
how this is discussed.

1883
01:17:26.795 --> 01:17:28.135
You need to be able to discuss,

1884
01:17:28.285 --> 01:17:30.255
there's something you'll learn throughout your classes

1885
01:17:30.705 --> 01:17:33.855
discussing ethical considerations without saying, yeah,

1886
01:17:33.995 --> 01:17:35.535
we are playing God and we don't wanna do that.

1887
01:17:35.835 --> 01:17:38.295
You just don't want to, you just, you cannot say

1888
01:17:38.295 --> 01:17:40.135
that socially.

1889
01:17:40.195 --> 01:17:41.455
You need to think about money and power.

1890
01:17:41.595 --> 01:17:45.295
So you need to think about sort of, um, you need

1891
01:17:45.295 --> 01:17:46.735
to put on like a political mindset.

1892
01:17:47.315 --> 01:17:51.775
If I make a GMO which makes me produce double yielding my

1893
01:17:51.775 --> 01:17:53.495
crops, I bring double the crops in.

1894
01:17:54.885 --> 01:17:56.865
But what happens is I make it really expensive.

1895
01:17:56.865 --> 01:17:58.505
What if it's really expensive to make and

1896
01:17:58.505 --> 01:18:00.865
therefore only the rich farmers can now get it?

1897
01:18:01.245 --> 01:18:03.985
I'm making the rich richer and I'm making the poor poorer.

1898
01:18:04.045 --> 01:18:05.305
That's something you wanna think about.

1899
01:18:05.525 --> 01:18:07.585
That's literally what you wanna think about is you wanna

1900
01:18:07.585 --> 01:18:08.825
think about money and power.

1901
01:18:09.365 --> 01:18:10.825
So it's really, really interesting.

1902
01:18:10.825 --> 01:18:13.385
It's like, I don't know if any of you probably have it,

1903
01:18:14.025 --> 01:18:15.745
probably it's ma 15 plus.

1904
01:18:15.805 --> 01:18:17.785
So you're all 15 plus are likely.

1905
01:18:17.805 --> 01:18:20.985
But something like succession on like HBO, it's like that.

1906
01:18:20.985 --> 01:18:22.385
It's all about money and power

1907
01:18:22.565 --> 01:18:25.625
and you need to think about what are the economical

1908
01:18:25.725 --> 01:18:27.545
and political considerations

1909
01:18:27.545 --> 01:18:29.105
that are gonna come up from it, from it.

1910
01:18:29.105 --> 01:18:31.585
So always think about like the farmers who's gonna be able

1911
01:18:31.585 --> 01:18:34.785
to access it or what's gonna happen with it, et cetera.

1912
01:18:35.285 --> 01:18:37.505
Um, and then biological is you've gotta think about like

1913
01:18:37.505 --> 01:18:40.265
natural and artificial selection and like genetic diversity.

1914
01:18:40.365 --> 01:18:42.425
If I'm removing all the genetic diversity

1915
01:18:42.605 --> 01:18:46.355
and then we have a sudden climate difference

1916
01:18:46.355 --> 01:18:48.475
or we have a change our climate that's so drastic

1917
01:18:49.215 --> 01:18:51.275
and then we essentially lead ourselves to sort

1918
01:18:51.275 --> 01:18:53.075
of a mass extinction of that plant.

1919
01:18:53.695 --> 01:18:57.395
Or if we destroy all of the insects, all

1920
01:18:57.395 --> 01:18:58.995
of this one pest insect.

1921
01:18:59.095 --> 01:19:00.675
But what does that do to the food chain?

1922
01:19:00.675 --> 01:19:03.355
Does that then destroy another insect that ate off it?

1923
01:19:03.355 --> 01:19:06.275
And then we have a massive food chain sort of collapse.

1924
01:19:06.575 --> 01:19:08.115
So you've gotta think about the biological

1925
01:19:08.555 --> 01:19:09.795
considerations from these things.

1926
01:19:09.895 --> 01:19:12.835
So you are thinking very much outside the boxing this

1927
01:19:13.135 --> 01:19:15.955
and yes, you are pretty much in an ethics task when you're

1928
01:19:15.955 --> 01:19:18.235
thinking about this stuff and it's a bit frustrating.

1929
01:19:18.265 --> 01:19:19.355
They're not the most fun

1930
01:19:19.555 --> 01:19:20.635
questions, but you do need to do them.

1931
01:19:20.815 --> 01:19:22.395
So please do spend some time on them.

1932
01:19:22.495 --> 01:19:23.795
You need to go through exams

1933
01:19:23.795 --> 01:19:26.995
and sort of see how these questions are, uh, put on the page

1934
01:19:26.995 --> 01:19:31.155
and how you sort of, how they also do their VAR responses.

1935
01:19:31.155 --> 01:19:33.035
So you can look at the answers for those exams

1936
01:19:33.035 --> 01:19:34.675
and go, oh that's actually how they expected you

1937
01:19:34.675 --> 01:19:37.715
to answer it because VA has a very sort of specific ways

1938
01:19:37.795 --> 01:19:39.075
of wanting you to discuss it.

1939
01:19:40.415 --> 01:19:43.155
So with that we have about 40 minutes left.

1940
01:19:43.445 --> 01:19:45.795
Let's jump into area study two, which is all about

1941
01:19:45.935 --> 01:19:48.115
how are biochemical pathways regulated.

1942
01:19:51.115 --> 01:19:53.535
So essentially in this part we've got,

1943
01:19:53.795 --> 01:19:55.655
our first part is essentially the regulation

1944
01:19:55.655 --> 01:19:57.015
of biochemical pathways in

1945
01:19:57.015 --> 01:19:58.695
photosynthesis and cellular aspiration.

1946
01:19:58.795 --> 01:20:02.975
Now again, I'm hoping a lot of this is revision, um,

1947
01:20:03.005 --> 01:20:05.695
because you will have gone through this already.

1948
01:20:06.155 --> 01:20:09.365
So essentially this area

1949
01:20:09.365 --> 01:20:10.845
of study gets a lot larger than this.

1950
01:20:10.945 --> 01:20:12.805
It goes into some biological pathways

1951
01:20:12.805 --> 01:20:15.525
and it goes into some really specific functions.

1952
01:20:16.805 --> 01:20:18.025
We are not gonna cover that.

1953
01:20:18.245 --> 01:20:21.585
All we're gonna cover today is photosynthesis

1954
01:20:22.205 --> 01:20:25.105
and uh, cellular respiration

1955
01:20:25.125 --> 01:20:27.345
and how the enzymes work within those as well.

1956
01:20:27.565 --> 01:20:28.865
That's all we're gonna cover today.

1957
01:20:28.865 --> 01:20:30.025
You can see it at the bottom of our page.

1958
01:20:30.025 --> 01:20:31.385
We're gonna go through enzyme basics first

1959
01:20:31.385 --> 01:20:32.745
and then we're gonna go through photosynthesis

1960
01:20:32.745 --> 01:20:34.145
and then we're gonna go through cellular respiration

1961
01:20:34.145 --> 01:20:35.425
and that is all we're gonna go through.

1962
01:20:35.755 --> 01:20:37.625
We're not gonna go through anything more than that

1963
01:20:39.045 --> 01:20:41.945
on the basis of, I don't want to sort of over

1964
01:20:44.125 --> 01:20:46.815
overdue area of study two, considering it's quite large

1965
01:20:46.915 --> 01:20:48.575
and it's probably pretty far away for you.

1966
01:20:48.695 --> 01:20:50.895
A lot of you won't cover a lot of this stuff until the start

1967
01:20:50.895 --> 01:20:54.335
of term two, which is when this lecture comes out.

1968
01:20:54.335 --> 01:20:56.375
It'll be the middle of, it's the middle of January,

1969
01:20:57.845 --> 01:20:59.215
term two isn't until April.

1970
01:20:59.555 --> 01:21:01.215
So you are pretty far away from it.

1971
01:21:01.715 --> 01:21:05.335
Um, so I don't want to sort of go through too much content.

1972
01:21:05.475 --> 01:21:06.855
So a lot of this stuff we're actually gonna go

1973
01:21:06.855 --> 01:21:07.855
through is more revision.

1974
01:21:08.285 --> 01:21:09.615
Some of this enzyme stuff is new

1975
01:21:09.615 --> 01:21:12.855
but a lot of the um, respiration is revision.

1976
01:21:12.875 --> 01:21:15.175
So it's probably good because it's covering up from year 11.

1977
01:21:16.675 --> 01:21:21.465
Oh was my name. So let's

1978
01:21:21.465 --> 01:21:22.545
move into enzyme basics.

1979
01:21:22.565 --> 01:21:25.865
So let's start off with firstly how,

1980
01:21:26.475 --> 01:21:27.745
let's talk about these enzymes

1981
01:21:27.745 --> 01:21:29.305
that are just the basics within our pathway.

1982
01:21:29.485 --> 01:21:31.025
So first of all, what is an enzyme?

1983
01:21:31.245 --> 01:21:33.265
I'm sure you know it by now, but as a biological catalyst

1984
01:21:33.365 --> 01:21:36.305
to protein that lowers activation energy for reaction,

1985
01:21:36.305 --> 01:21:38.665
therefore thereby increasing the reaction rate.

1986
01:21:38.685 --> 01:21:42.545
Now really important. How does it lower activation energy?

1987
01:21:42.545 --> 01:21:45.025
There is a specific wording you need to put on a page

1988
01:21:45.025 --> 01:21:46.185
and that specific wording is

1989
01:21:46.185 --> 01:21:47.665
that it lowers activation energy

1990
01:21:48.005 --> 01:21:50.985
by providing an alternative reaction pathway.

1991
01:21:51.885 --> 01:21:54.505
You do not wanna say that it lowers the original

1992
01:21:54.505 --> 01:21:55.665
pathway, it does not.

1993
01:21:56.805 --> 01:22:00.045
It provides an alternative reaction pathway.

1994
01:22:00.585 --> 01:22:04.525
Really important wording, alternative reaction pathway,

1995
01:22:05.095 --> 01:22:07.645
super duper important wording, you need

1996
01:22:07.645 --> 01:22:08.765
to know that wording.

1997
01:22:08.905 --> 01:22:12.805
So that's super important wording from here.

1998
01:22:13.105 --> 01:22:16.765
We then want to discuss our pro enzymes.

1999
01:22:16.915 --> 01:22:19.285
Also enzymes are really specific to one substrate.

2000
01:22:19.285 --> 01:22:20.685
They only really do one substrate.

2001
01:22:21.395 --> 01:22:23.405
Coen enzymes are small organic molecules

2002
01:22:23.405 --> 01:22:25.085
that assist enzymes in their function.

2003
01:22:25.225 --> 01:22:27.685
So some reactions require additional factors like they

2004
01:22:27.685 --> 01:22:30.365
require additional energy or electrons, et cetera.

2005
01:22:30.585 --> 01:22:31.965
So pairs you need to know are things like

2006
01:22:32.005 --> 01:22:33.405
NAD plus plus NNDH.

2007
01:22:33.585 --> 01:22:37.845
So that has a proton. So H plus is a pro or H is a proton.

2008
01:22:39.245 --> 01:22:42.245
NADP plus plus N-A-D-P-H.

2009
01:22:42.245 --> 01:22:44.205
That's just the plant version of NAD.

2010
01:22:44.545 --> 01:22:47.045
So NAD is in humans, NADP is in plants.

2011
01:22:47.425 --> 01:22:49.045
And then something such as a TP

2012
01:22:49.665 --> 01:22:52.525
and a DP plus pi, which is inorganic phosphate

2013
01:22:53.065 --> 01:22:55.725
is essentially our A TP that we use in our body.

2014
01:22:56.675 --> 01:22:59.015
Now biochemical pathways are a series

2015
01:22:59.015 --> 01:23:01.015
of enzyme mediated reactions where the product

2016
01:23:01.015 --> 01:23:03.295
of one reaction is used as a substrate for the next.

2017
01:23:03.295 --> 01:23:07.925
So it's like a pathway. So let's talk

2018
01:23:08.015 --> 01:23:09.405
about photosynthesis.

2019
01:23:09.405 --> 01:23:10.605
I don't know why those arrows were meant

2020
01:23:10.605 --> 01:23:12.005
to not be there at the bottom, but it's okay

2021
01:23:12.015 --> 01:23:13.085
Again, animations.

2022
01:23:14.185 --> 01:23:15.485
So first of all, let's talk about our

2023
01:23:15.685 --> 01:23:17.005
chemical equations and photosynthesis.

2024
01:23:17.065 --> 01:23:20.205
So really important, you need to know both of these.

2025
01:23:20.505 --> 01:23:25.245
You need to know photosynthesis as a chemical equation

2026
01:23:25.385 --> 01:23:26.685
and as a written equation.

2027
01:23:26.945 --> 01:23:31.165
Now for those of you who are in chemistry, you'll say

2028
01:23:31.165 --> 01:23:32.685
to me straight away, this is wrong.

2029
01:23:32.985 --> 01:23:36.085
And you will go to your page and you will get your pen.

2030
01:23:36.785 --> 01:23:37.965
Whoops, you will get your pen.

2031
01:23:37.965 --> 01:23:39.325
Well you can see that anyway, I don't your mind

2032
01:23:39.585 --> 01:23:41.725
and you will go get rid of that.

2033
01:23:42.185 --> 01:23:45.235
That's a six, that's a terrible six.

2034
01:23:45.235 --> 01:23:47.075
But it'll do and then you'll get rid of that.

2035
01:23:48.305 --> 01:23:50.995
That is correct and I'm happy for you to do that.

2036
01:23:51.555 --> 01:23:54.435
I don't mind if you write this equation

2037
01:23:54.575 --> 01:23:57.555
as six CO2 plus six H2O goes to

2038
01:23:58.065 --> 01:24:00.155
glucose plus 6 0 2.

2039
01:24:01.355 --> 01:24:04.765
However, if you are going to write this equation

2040
01:24:04.865 --> 01:24:07.885
as a worded equation, it must be written like this.

2041
01:24:09.305 --> 01:24:11.605
It must, must, must, must, must be written

2042
01:24:11.605 --> 01:24:12.645
with water on both sides.

2043
01:24:12.905 --> 01:24:14.645
Now for those of you who don't do chemistry

2044
01:24:14.645 --> 01:24:17.205
and you're looking at me and going, why the heck did you do

2045
01:24:17.205 --> 01:24:20.405
that in chemistry, we balance things out.

2046
01:24:21.185 --> 01:24:22.485
So this is essentially,

2047
01:24:22.515 --> 01:24:25.365
this equation is wrong in chemical in a chemistry class

2048
01:24:25.365 --> 01:24:28.005
because you just balance this.

2049
01:24:28.265 --> 01:24:31.045
Why would I produce six waters from 12 waters?

2050
01:24:31.435 --> 01:24:33.565
Like why don't I just say I put in six waters

2051
01:24:33.565 --> 01:24:34.765
and then I don't produce any water,

2052
01:24:35.745 --> 01:24:37.325
but both of them are correct.

2053
01:24:37.385 --> 01:24:40.085
So both of these chemical point of view ones

2054
01:24:40.295 --> 01:24:43.005
where you have your CO2, your H2O goes

2055
01:24:43.025 --> 01:24:45.685
to glucose plus oxygen and then plus

2056
01:24:46.465 --> 01:24:49.165
or not plusing, the water are correct.

2057
01:24:49.675 --> 01:24:51.765
It's just determined on what you put as the number here.

2058
01:24:51.765 --> 01:24:53.845
If you put 12 here, you have to put six here.

2059
01:24:54.025 --> 01:24:56.685
If you put six here, you mustn't put water here.

2060
01:24:56.685 --> 01:25:00.005
Both of them are correct. You must put light energy in

2061
01:25:00.165 --> 01:25:02.885
chlorophyll on your arrow when you come

2062
01:25:02.985 --> 01:25:05.125
to your written equation.

2063
01:25:05.185 --> 01:25:06.485
You need to put water on both sides.

2064
01:25:06.675 --> 01:25:08.845
It's just the way it works. You just have to do it.

2065
01:25:09.345 --> 01:25:10.725
Um, and it's the best way to go about it.

2066
01:25:11.065 --> 01:25:13.045
Now in cellular respiration, it's really interesting.

2067
01:25:13.195 --> 01:25:14.885
What about if I just flipped this equation?

2068
01:25:14.945 --> 01:25:17.325
So what if I did the sixth one and didn't put water here

2069
01:25:17.325 --> 01:25:18.405
and I just flipped this equation?

2070
01:25:18.555 --> 01:25:20.205
Well essentially you get cellular respiration.

2071
01:25:20.345 --> 01:25:21.765
That's why these two things are linked.

2072
01:25:21.945 --> 01:25:24.205
We think of it like a natural process, it's like a cycle.

2073
01:25:24.785 --> 01:25:28.045
And essentially your photosynthesis is just the opposite

2074
01:25:28.045 --> 01:25:29.125
to your cellular respiration,

2075
01:25:29.125 --> 01:25:30.965
which is just the opposite to your photosynthesis.

2076
01:25:31.265 --> 01:25:34.125
Um, and essentially what it is is glucose plus oxygen uses

2077
01:25:34.205 --> 01:25:36.005
carbon dioxide plus water plus energy.

2078
01:25:36.005 --> 01:25:38.045
Really important. You need to say energy on this one

2079
01:25:38.785 --> 01:25:43.565
and you need to have 36 slash 38.

2080
01:25:43.945 --> 01:25:46.165
Please never draw a dash.

2081
01:25:47.345 --> 01:25:49.965
Why never a dash because you cannot produce 37.

2082
01:25:50.495 --> 01:25:52.565
There is specific reasons why

2083
01:25:53.025 --> 01:25:54.445
and you will discuss these in class

2084
01:25:54.465 --> 01:25:55.685
as you get into more detail.

2085
01:25:55.735 --> 01:25:57.525
We're not gonna go through that level of detail today,

2086
01:25:57.525 --> 01:26:01.245
but essentially you can either produce 36 or 38.

2087
01:26:01.415 --> 01:26:04.285
There is no 37, there is no number in the middle.

2088
01:26:04.345 --> 01:26:06.565
It is either 36 or it's 38.

2089
01:26:08.225 --> 01:26:09.885
So we also need

2090
01:26:09.885 --> 01:26:12.445
to talk about XO versus endothermic reactions.

2091
01:26:12.625 --> 01:26:15.605
So X endothermic reactions are essentially reactions

2092
01:26:15.605 --> 01:26:18.445
where we, we absorb energy.

2093
01:26:18.905 --> 01:26:22.405
So essentially these reactions are usually not spontaneous.

2094
01:26:22.905 --> 01:26:26.045
Um, and these reactions are things like photosynthesis,

2095
01:26:26.045 --> 01:26:29.005
where photosynthesis produces an energy rich glucose.

2096
01:26:29.475 --> 01:26:31.965
There's not a lot of energy here, there's nothing here.

2097
01:26:32.195 --> 01:26:33.485
There's loads here.

2098
01:26:33.865 --> 01:26:35.485
So if you think about it in terms of energy,

2099
01:26:35.595 --> 01:26:37.005
there's not a lot of energy here.

2100
01:26:37.115 --> 01:26:39.125
There's loads of energy here.

2101
01:26:39.305 --> 01:26:41.485
So essentially what it's done is it's produced,

2102
01:26:41.755 --> 01:26:43.725
it's absorbed energy from its environment

2103
01:26:43.745 --> 01:26:47.945
and put it into the product and that's endothermic.

2104
01:26:47.945 --> 01:26:51.905
Whereas this says en endo, but it's endothermic.

2105
01:26:51.975 --> 01:26:56.185
Whereas exothermic, exothermic

2106
01:26:57.185 --> 01:26:59.745
reactions essentially they release energy.

2107
01:26:59.805 --> 01:27:01.705
So they start at a high energy point

2108
01:27:02.045 --> 01:27:04.425
and then they release energy.

2109
01:27:04.765 --> 01:27:06.105
Now you might say to me, what is

2110
01:27:06.105 --> 01:27:08.345
with this whole humping part, this hump?

2111
01:27:08.565 --> 01:27:11.425
So it humps up and it goes like, it's like a camel's hump.

2112
01:27:11.525 --> 01:27:12.745
So this is like a camel.

2113
01:27:12.925 --> 01:27:14.785
You think of it, it's like the middle of the camel.

2114
01:27:14.785 --> 01:27:16.465
You have the camel has like it's double hump

2115
01:27:16.465 --> 01:27:17.705
and then it sits a little bit higher in the middle.

2116
01:27:17.815 --> 01:27:21.025
This is essentially what it's, so you've got your camel.

2117
01:27:21.135 --> 01:27:24.655
Yeah, why do I have these? Well what's going on here?

2118
01:27:24.655 --> 01:27:26.335
Well, it's not containing water like

2119
01:27:26.335 --> 01:27:27.335
what we think in camels.

2120
01:27:27.335 --> 01:27:28.775
I actually don't contain water. I'm pretty

2121
01:27:28.775 --> 01:27:29.815
sure, I'm sure it's a lie.

2122
01:27:30.195 --> 01:27:31.895
Um, it's like a child's myth.

2123
01:27:32.395 --> 01:27:34.655
Anyway, essentially what this is is the activation engine.

2124
01:27:34.875 --> 01:27:37.895
So in this reaction it's got a massive activation energy.

2125
01:27:37.895 --> 01:27:39.615
It's from here all the way to here.

2126
01:27:39.835 --> 01:27:42.055
And it needs to get all the way up to this activation energy

2127
01:27:42.075 --> 01:27:44.575
for it to be able to absorb enough energy for it

2128
01:27:44.575 --> 01:27:47.215
to then be able to stably sit at this level here

2129
01:27:47.755 --> 01:27:50.015
in this reaction here, it needs to absorb a little bit

2130
01:27:50.015 --> 01:27:51.255
of energy up to here.

2131
01:27:51.395 --> 01:27:54.855
So from here to here to then be able to release it all.

2132
01:27:55.015 --> 01:27:56.575
'cause once it absorbs that amount of energy,

2133
01:27:56.595 --> 01:27:58.695
the reaction can go and it goes

2134
01:27:58.795 --> 01:28:00.655
and it releases all of this energy.

2135
01:28:00.955 --> 01:28:04.735
And essentially you end up with these products here.

2136
01:28:07.335 --> 01:28:12.035
So what factors impact enzymes?

2137
01:28:12.065 --> 01:28:13.715
Well, it's really, really interesting

2138
01:28:13.955 --> 01:28:18.835
because we understand that enzymes are specific

2139
01:28:19.675 --> 01:28:22.875
proteins and they, you know, they increase our reaction rate

2140
01:28:22.895 --> 01:28:24.315
and they make things work quicker

2141
01:28:24.415 --> 01:28:25.915
and they allow reactions to occur.

2142
01:28:26.375 --> 01:28:29.395
But sometimes enzymes don't work and why wouldn't they work?

2143
01:28:29.395 --> 01:28:30.555
Well that's because there are some

2144
01:28:30.555 --> 01:28:32.035
really interesting factors.

2145
01:28:32.295 --> 01:28:34.275
So we have these factors such as temperature,

2146
01:28:34.415 --> 01:28:37.595
pH substrate concentration, and then inhibitors.

2147
01:28:38.175 --> 01:28:41.195
Now non-competitive versus competitive inhibitors.

2148
01:28:41.195 --> 01:28:42.595
These are really, really interesting.

2149
01:28:43.795 --> 01:28:48.495
So inhibitors essentially block off your, um,

2150
01:28:48.965 --> 01:28:51.535
they block off your substrate site now.

2151
01:28:51.535 --> 01:28:54.415
Now non-competitive versus competitive inhibitors are also

2152
01:28:54.415 --> 01:28:57.255
really interesting because competitive

2153
01:28:57.255 --> 01:28:58.655
inhibitors can be knocked off.

2154
01:28:59.155 --> 01:29:01.445
And so essentially competitive inhibitors block the

2155
01:29:01.575 --> 01:29:02.845
exact site, the substrate.

2156
01:29:02.845 --> 01:29:04.885
So if this is your enzyme, it's like a ball

2157
01:29:05.145 --> 01:29:06.445
that's your substrate site.

2158
01:29:06.905 --> 01:29:10.125
My competitive inhibitor inhibitor does this, blocks it off.

2159
01:29:10.585 --> 01:29:11.605
Now if there's loads

2160
01:29:11.605 --> 01:29:14.085
and loads of substrate, the substrate's gonna come through

2161
01:29:14.085 --> 01:29:15.565
and think of this as your inhibitor still in there.

2162
01:29:15.745 --> 01:29:18.005
My substrate comes through, but bang, it knocks it out,

2163
01:29:18.305 --> 01:29:20.405
it keeps knocking them out of the enzyme

2164
01:29:20.425 --> 01:29:22.285
and eventually as they knock them outta the enzyme,

2165
01:29:22.595 --> 01:29:25.205
there's no more this enzyme's now free again,

2166
01:29:25.465 --> 01:29:27.485
you now have your substrate that can go in

2167
01:29:27.545 --> 01:29:29.365
and then your enzyme bias to it does its stink.

2168
01:29:29.745 --> 01:29:33.725
So competitive inhibitors slow the reaction rate depended on

2169
01:29:33.725 --> 01:29:35.485
the substrate concentration, but will eventually

2170
01:29:35.775 --> 01:29:36.845
reach a maximum.

2171
01:29:37.345 --> 01:29:39.005
So they reach this maximum rate.

2172
01:29:39.105 --> 01:29:40.485
Now why is there a maximum rate?

2173
01:29:40.485 --> 01:29:43.525
Because you can't, eventually all your enzymes are sat are

2174
01:29:43.525 --> 01:29:44.885
saturated at this point here

2175
01:29:45.965 --> 01:29:48.745
or at this point really here your enzymes are saturated.

2176
01:29:49.135 --> 01:29:52.065
Like there's no, like there's a specific number of enzymes.

2177
01:29:52.065 --> 01:29:53.225
Once they're all being utilized

2178
01:29:53.245 --> 01:29:55.585
and they're all working at their maximum rate,

2179
01:29:55.725 --> 01:29:56.745
you can't get any quicker.

2180
01:29:56.745 --> 01:29:57.985
There's no way you can get quicker.

2181
01:29:58.815 --> 01:30:01.825
Essentially competitive inhibitors slow this rate.

2182
01:30:01.975 --> 01:30:04.025
They eventually do reach a maximum.

2183
01:30:04.205 --> 01:30:05.465
So if there's so much substrate,

2184
01:30:05.465 --> 01:30:06.745
they eventually all get knocked out.

2185
01:30:07.165 --> 01:30:10.585
Non-competitive inhibitors on the other hand will reduce

2186
01:30:10.585 --> 01:30:11.665
that maximum rate.

2187
01:30:11.885 --> 01:30:14.345
Now why is that? Non-competitive inhibitors

2188
01:30:14.345 --> 01:30:15.385
cannot be knocked off.

2189
01:30:15.445 --> 01:30:18.105
Non-competitive inhibitors, this is your enzyme.

2190
01:30:18.175 --> 01:30:21.305
They attach back here. So they attach somewhere else.

2191
01:30:21.485 --> 01:30:23.745
So this is your enzyme and your enzyme's empty.

2192
01:30:23.965 --> 01:30:25.785
And the non-competitive inhibitor comes along

2193
01:30:25.845 --> 01:30:27.505
and it goes well let's just treat this.

2194
01:30:27.505 --> 01:30:30.185
We'll treat no, treat it like this one. This is your enzyme.

2195
01:30:30.525 --> 01:30:33.065
It goes down the back and it grabs it and it goes like this

2196
01:30:33.815 --> 01:30:35.635
and it's holding it, it's holding it back

2197
01:30:35.935 --> 01:30:37.435
and essentially your substrate comes along.

2198
01:30:37.435 --> 01:30:40.355
So a strate is like this and this wants to close in on it.

2199
01:30:40.375 --> 01:30:42.235
It wants to go like this and work through it,

2200
01:30:42.615 --> 01:30:44.875
but it's being held back cannot do it.

2201
01:30:45.255 --> 01:30:47.475
And this substrate has no way of knocking that off

2202
01:30:47.475 --> 01:30:49.555
because it can only go into this area here,

2203
01:30:49.575 --> 01:30:50.675
it can't go here.

2204
01:30:51.095 --> 01:30:52.115
So this holding it back,

2205
01:30:52.215 --> 01:30:54.115
the substrate has no ability to knock it off.

2206
01:30:54.455 --> 01:30:57.435
So therefore non-competitive inhibitors, no matter

2207
01:30:57.435 --> 01:30:58.915
what the substrate concentration is,

2208
01:30:58.915 --> 01:31:00.675
they're never gonna reach max potential

2209
01:31:00.675 --> 01:31:01.955
because those enzymes,

2210
01:31:02.095 --> 01:31:04.195
so we've added some non-competitive inhibitor in,

2211
01:31:04.545 --> 01:31:06.675
it's been able to cover maybe half the enzymes,

2212
01:31:06.675 --> 01:31:08.355
therefore the reaction rate is halved.

2213
01:31:08.555 --> 01:31:09.915
'cause half the enzymes are now useless.

2214
01:31:10.865 --> 01:31:12.675
This is now your new max rate.

2215
01:31:13.255 --> 01:31:14.555
It can no longer get any quicker

2216
01:31:14.555 --> 01:31:16.595
because half your enzymes are completely useless.

2217
01:31:17.935 --> 01:31:20.635
Now the other factors that have affected our temperature, so

2218
01:31:21.455 --> 01:31:23.235
I'm hoping that this was covered in unit one two.

2219
01:31:23.895 --> 01:31:25.395
But temperature affects proteins

2220
01:31:25.395 --> 01:31:27.315
and essentially proteins denature.

2221
01:31:27.455 --> 01:31:29.995
And so denaturing means they break their prime,

2222
01:31:30.085 --> 01:31:32.675
their their tertiary and their quaternary structure.

2223
01:31:33.015 --> 01:31:34.915
So they break their specific 3D shape.

2224
01:31:35.375 --> 01:31:37.315
And essentially what happens is when temperature

2225
01:31:38.175 --> 01:31:42.675
is increased above what they want, the protein,

2226
01:31:42.965 --> 01:31:45.315
those, those bonds in that quaternary

2227
01:31:45.315 --> 01:31:48.035
and that tertiary structure, they break and we denature

2228
01:31:48.415 --> 01:31:52.035
and the enzyme can no longer work even if you cool back down

2229
01:31:52.035 --> 01:31:53.075
to the optimal temperature.

2230
01:31:53.095 --> 01:31:54.755
So this is your optimal temperature over here.

2231
01:31:55.255 --> 01:31:58.555
You can never ever go back to this. This has been denatured.

2232
01:31:58.555 --> 01:32:00.965
As soon as it goes past here and hits about this point here

2233
01:32:01.145 --> 01:32:03.645
and divots down, this enzyme is gone.

2234
01:32:03.865 --> 01:32:05.405
You will never be able to use that enzyme again.

2235
01:32:05.535 --> 01:32:07.805
It'll usually be broken down into its amino acids

2236
01:32:07.805 --> 01:32:09.285
and the amino acids will be reused.

2237
01:32:09.795 --> 01:32:13.685
However, on the other side of things, if you cool down your,

2238
01:32:14.075 --> 01:32:15.685
essentially your protein

2239
01:32:15.905 --> 01:32:18.045
or your enzyme, it starts to shrivel up a little bit.

2240
01:32:18.045 --> 01:32:19.045
It starts to shrink a little bit

2241
01:32:19.165 --> 01:32:20.605
'cause it starts to join in on itself,

2242
01:32:20.825 --> 01:32:22.125
but it also just starts to slow.

2243
01:32:22.125 --> 01:32:23.365
There's no energy available.

2244
01:32:23.625 --> 01:32:25.765
So it can't really do its job

2245
01:32:25.915 --> 01:32:27.165
when there's no energy available.

2246
01:32:27.235 --> 01:32:28.965
It's not able to reduce a different pathway

2247
01:32:29.185 --> 01:32:31.165
and it just cannot do its job and

2248
01:32:31.165 --> 01:32:33.085
therefore it just doesn't work.

2249
01:32:33.305 --> 01:32:34.965
But if you heat it back up, it's fine,

2250
01:32:35.675 --> 01:32:36.805
goes back to what it wants to do.

2251
01:32:37.105 --> 01:32:38.325
So you can heat it back up

2252
01:32:38.425 --> 01:32:40.885
and go back to its optimal temperature and it'll work again.

2253
01:32:41.305 --> 01:32:44.205
But when it's cooled, it doesn't really work all that well.

2254
01:32:45.335 --> 01:32:49.115
pH on the other hand, no matter what you do to the pH up

2255
01:32:49.115 --> 01:32:52.035
or down, it denatures, getting more acidic,

2256
01:32:52.035 --> 01:32:53.795
getting more basic, doesn't matter.

2257
01:32:54.065 --> 01:32:55.595
It's going to break it down.

2258
01:32:55.695 --> 01:32:56.835
Now if you look at this,

2259
01:32:56.835 --> 01:32:58.035
this is a really interesting example.

2260
01:32:58.875 --> 01:33:00.355
Sali amylase is found in your mouth,

2261
01:33:00.605 --> 01:33:01.755
Pepin is found in your stomach.

2262
01:33:02.295 --> 01:33:05.875
Now notice how Pepin has an ideal pH for about one

2263
01:33:05.875 --> 01:33:09.315
or two, whereas sali amylase has an ideal pH

2264
01:33:09.375 --> 01:33:10.435
for around six or seven.

2265
01:33:10.855 --> 01:33:12.835
That's because they're in different areas of the body

2266
01:33:13.035 --> 01:33:14.195
that have different phs.

2267
01:33:14.195 --> 01:33:15.435
Your mouth is quite neutral,

2268
01:33:15.545 --> 01:33:19.115
therefore, sali amylase wants to be in a neutral environment

2269
01:33:19.335 --> 01:33:20.435
so it works well in your mouth.

2270
01:33:21.085 --> 01:33:22.195
Pepin on the other hand, wants

2271
01:33:22.195 --> 01:33:23.195
to be in a really acidic environment,

2272
01:33:23.195 --> 01:33:24.995
whereas an acidic environment, your body, your stomach,

2273
01:33:24.995 --> 01:33:26.355
your stomach is really acidic,

2274
01:33:26.465 --> 01:33:29.435
therefore your pepin works well in your stomach,

2275
01:33:29.435 --> 01:33:30.955
doesn't really work very well anywhere else.

2276
01:33:32.215 --> 01:33:33.795
And then substrate concentration.

2277
01:33:33.815 --> 01:33:36.275
So obviously as we discussed in the earlier one,

2278
01:33:36.275 --> 01:33:38.235
you can reach this saturation point where there's

2279
01:33:38.235 --> 01:33:39.915
so much substrate that all the enzymes are

2280
01:33:39.915 --> 01:33:40.995
working and it plateaus.

2281
01:33:41.295 --> 01:33:43.875
But essentially as you increase the substrate concentration,

2282
01:33:44.185 --> 01:33:46.715
your enzymes should eventually reach this point

2283
01:33:46.715 --> 01:33:48.035
where they work as well as they can.

2284
01:33:48.295 --> 01:33:50.275
You can also look at it as enzyme concentration.

2285
01:33:50.335 --> 01:33:52.395
So if you have just a set amount of substrate

2286
01:33:52.455 --> 01:33:53.915
and you keep adding enzymes,

2287
01:33:54.125 --> 01:33:55.995
eventually you'll reach this point

2288
01:33:55.995 --> 01:33:57.115
where the rate doesn't get any quicker

2289
01:33:57.115 --> 01:33:59.275
because you're using all the substrate.

2290
01:33:59.735 --> 01:34:01.875
So even if you add in heaps more enzymes,

2291
01:34:02.335 --> 01:34:04.075
you've got no more substrate to work with.

2292
01:34:04.075 --> 01:34:05.075
So you can't make it any quicker.

2293
01:34:05.655 --> 01:34:08.395
So that's sort of how you think about it in terms of that.

2294
01:34:09.375 --> 01:34:10.955
So let's move into photosynthesis.

2295
01:34:11.775 --> 01:34:16.035
So essentially photosynthesis is the,

2296
01:34:16.695 --> 01:34:17.875
uh, biological process

2297
01:34:18.015 --> 01:34:20.235
of converting light energy into chemical energy.

2298
01:34:21.125 --> 01:34:24.145
Um, I'm hoping you've been through this a multitude of times

2299
01:34:24.205 --> 01:34:25.265
and you'd know it pretty well.

2300
01:34:29.815 --> 01:34:31.715
So plants convert that light

2301
01:34:31.715 --> 01:34:33.635
and e into chemical energy

2302
01:34:33.635 --> 01:34:35.995
by reducing carbon dioxide to glucose.

2303
01:34:36.385 --> 01:34:38.435
This is achieved by harnessing the sun's light

2304
01:34:38.455 --> 01:34:40.195
to convert CO2 into glucose,

2305
01:34:40.465 --> 01:34:42.395
basically the opposite of cellular respiration.

2306
01:34:43.255 --> 01:34:45.275
So where does this all occur? Occurs in the chlor past.

2307
01:34:45.375 --> 01:34:46.635
Now the chloroplast is green

2308
01:34:46.975 --> 01:34:48.595
and what actually makes your plants green?

2309
01:34:51.795 --> 01:34:54.415
Now photosynthesis is split up into two stages.

2310
01:34:55.075 --> 01:34:57.485
And the two stages are the light dependent

2311
01:34:57.485 --> 01:34:58.605
and the light independent

2312
01:34:58.605 --> 01:35:00.605
and the light dependent occurs in the grana.

2313
01:35:01.395 --> 01:35:06.255
Now the grana are these, these like, um, stack structures,

2314
01:35:06.595 --> 01:35:09.775
um, and they also get called thylakoids.

2315
01:35:09.955 --> 01:35:11.575
So you'll hear them called the thylakoids.

2316
01:35:11.875 --> 01:35:13.975
So these little, these little curve,

2317
01:35:13.975 --> 01:35:16.295
these little individual coils are thylakoids.

2318
01:35:16.295 --> 01:35:17.455
But the whole thing is a grana.

2319
01:35:17.875 --> 01:35:20.815
Um, and as it says here, this is a light dependent stage,

2320
01:35:20.815 --> 01:35:24.635
but it in this since chlorophyll traps light, now

2321
01:35:25.355 --> 01:35:27.275
chlorophyll is found in these grana.

2322
01:35:27.975 --> 01:35:31.275
Now the s stroma on the other hand is the site

2323
01:35:31.275 --> 01:35:32.715
of the light independent stage.

2324
01:35:33.135 --> 01:35:35.675
Now the stromer is just sort of like, think of it

2325
01:35:35.675 --> 01:35:40.595
as like the cytoplasm for the, for the uh, chloroplast.

2326
01:35:42.175 --> 01:35:43.595
The chloroplast considered part

2327
01:35:43.595 --> 01:35:46.715
of the endo bio endo symbiotic theory of organelles

2328
01:35:46.945 --> 01:35:48.075
with mitochondria.

2329
01:35:48.295 --> 01:35:49.275
If you haven't heard of that

2330
01:35:49.275 --> 01:35:50.835
before, you will learn about it.

2331
01:35:50.835 --> 01:35:53.675
But essentially the endo symbiotic theory suggests

2332
01:35:53.675 --> 01:35:54.715
that mitochondria

2333
01:35:55.215 --> 01:35:58.915
and chloroplast were never a part of our normal cells.

2334
01:35:59.295 --> 01:36:01.635
So back when millions, millions, billions

2335
01:36:01.635 --> 01:36:04.595
of years ago when we, it was just bacteria, their

2336
01:36:05.355 --> 01:36:07.435
chloroplast and mitochondria were individual bacteria.

2337
01:36:07.735 --> 01:36:09.715
And eventually what happened is they sort of merged in

2338
01:36:09.715 --> 01:36:11.635
with other bacteria and that's

2339
01:36:11.635 --> 01:36:13.315
how they ended up within ourselves.

2340
01:36:13.375 --> 01:36:15.955
And that's why they have their own little membranes.

2341
01:36:15.975 --> 01:36:17.315
And some of them even have their own.

2342
01:36:17.425 --> 01:36:20.555
Well we know mitochondria has its own DNA, so

2343
01:36:21.305 --> 01:36:22.715
very interesting sort of theory.

2344
01:36:23.135 --> 01:36:24.435
Um, it's pretty accurate.

2345
01:36:24.575 --> 01:36:26.475
Um, and you will learn about it as you go through.

2346
01:36:27.375 --> 01:36:29.125
But essentially this is a very simplified

2347
01:36:29.125 --> 01:36:30.245
diagram of what goes on.

2348
01:36:30.625 --> 01:36:32.005
You've got your chloroplast,

2349
01:36:32.225 --> 01:36:36.405
you've got your carbon dioxide goes in to your, it goes in.

2350
01:36:36.545 --> 01:36:38.525
But essentially I like actually to be honest, I should,

2351
01:36:38.685 --> 01:36:40.405
I should start with your light dependent.

2352
01:36:40.405 --> 01:36:41.645
The light stages is nice

2353
01:36:41.665 --> 01:36:43.005
to start with as much as it's a cycle.

2354
01:36:43.355 --> 01:36:45.365
Yeah, the light go in, you've got water going in

2355
01:36:45.705 --> 01:36:47.245
and essentially what happens is, is the light

2356
01:36:47.245 --> 01:36:49.845
and water goes in, it's absorbed in the OID

2357
01:36:50.065 --> 01:36:53.565
and it utilizes, um, this light and this water

2358
01:36:53.905 --> 01:36:55.085
and it produces O2.

2359
01:36:55.145 --> 01:36:58.245
So it breaks off these H pluses. And O2 is a byproduct.

2360
01:36:58.245 --> 01:37:00.405
It doesn't want the O2. It's like, oh, I don't need you.

2361
01:37:00.585 --> 01:37:02.125
So it kicks out O2. So it's actually

2362
01:37:02.145 --> 01:37:03.565
how plants produce oxygen.

2363
01:37:05.255 --> 01:37:06.435
So they produce O2 gas

2364
01:37:06.435 --> 01:37:07.515
and they kick it out, they don't want it.

2365
01:37:07.945 --> 01:37:12.635
They take those HH pluses and they join them onto NADP plus.

2366
01:37:12.895 --> 01:37:15.515
So that NADP plus becomes N-A-D-P-H.

2367
01:37:15.535 --> 01:37:16.995
So now you've got protons

2368
01:37:16.995 --> 01:37:21.155
or hydrogen, uh, ions moving over to the stroma.

2369
01:37:21.155 --> 01:37:22.795
So they get kicked out. You also

2370
01:37:22.795 --> 01:37:23.955
produce some energy in here.

2371
01:37:24.135 --> 01:37:25.595
You also produce some A DP.

2372
01:37:25.695 --> 01:37:28.115
So some A DP from the breaking down

2373
01:37:28.115 --> 01:37:29.795
of the water from the light energy is released.

2374
01:37:30.255 --> 01:37:33.115
Um, so the energy is absorbed into the, at a DP plus pi.

2375
01:37:33.175 --> 01:37:36.315
So you get some a TP that a TP goes over to the STR as well.

2376
01:37:36.775 --> 01:37:38.515
Now what happens is you've got this carbon DI oxide

2377
01:37:38.515 --> 01:37:40.195
and you've got a whole bunch of a TP, this,

2378
01:37:40.215 --> 01:37:41.555
the plant mode used a little bit of it,

2379
01:37:41.555 --> 01:37:42.955
but it's got a whole bunch of it that's like,

2380
01:37:42.995 --> 01:37:44.995
I don't really need this, what am I gonna do with it?

2381
01:37:45.495 --> 01:37:49.515
But what it does is it utilizes it with the hydrogens

2382
01:37:49.515 --> 01:37:52.035
and with the carbon dioxides to reduce glucose,

2383
01:37:52.225 --> 01:37:53.795
it's a much better way of storing energy.

2384
01:37:54.135 --> 01:37:56.205
So instead of putting it into the carbon dioxide,

2385
01:37:56.205 --> 01:37:58.165
it makes a new molecule called glucose.

2386
01:37:58.185 --> 01:37:59.565
And that's in the stroma.

2387
01:38:01.665 --> 01:38:04.285
So essentially your light dependent stage looks like this.

2388
01:38:04.635 --> 01:38:08.045
It's dependent on light, sorry, it's dependent on light.

2389
01:38:08.105 --> 01:38:09.165
It splits a water molecule.

2390
01:38:09.165 --> 01:38:12.365
You get oxygen gas, you get NDPH, you get a TP,

2391
01:38:12.435 --> 01:38:14.245
they move over to the light independent.

2392
01:38:15.065 --> 01:38:17.885
The light independent happens in the s stroma in a series

2393
01:38:17.885 --> 01:38:20.565
of reactions that, uh, are very similar to the kreb cycle.

2394
01:38:20.565 --> 01:38:23.245
Essentially what happens is the a, the A TP

2395
01:38:23.805 --> 01:38:26.245
produced from the light independent drives this reaction

2396
01:38:26.465 --> 01:38:29.445
and you end up with a glucose molecule produced

2397
01:38:29.985 --> 01:38:31.645
and then you have that A DP

2398
01:38:31.665 --> 01:38:35.885
and the NADP plus go back to the light dependent stage.

2399
01:38:36.145 --> 01:38:38.965
So this is all a cycle. This is not one way, it's a cycle.

2400
01:38:39.705 --> 01:38:42.645
If the light dependent stage stops working such as at night,

2401
01:38:42.905 --> 01:38:44.405
the light independent stage, stop working.

2402
01:38:44.665 --> 01:38:46.405
If your light independent stage stops working

2403
01:38:46.565 --> 01:38:47.765
'cause there's no CO2 available.

2404
01:38:47.955 --> 01:38:50.285
Some there at some odd region odd reason,

2405
01:38:50.955 --> 01:38:52.525
your light dependence stage won't occur

2406
01:38:52.525 --> 01:38:54.205
because you're not getting any A DP

2407
01:38:54.205 --> 01:38:56.405
or any NA DP plus going back.

2408
01:38:56.755 --> 01:38:58.165
It's not available so it won't work.

2409
01:38:58.585 --> 01:38:59.845
Now there's a really important enzyme

2410
01:38:59.845 --> 01:39:00.965
in this called right bisco.

2411
01:39:01.265 --> 01:39:04.085
Um, you will discuss this in a lot of detail on this topic.

2412
01:39:04.265 --> 01:39:05.805
Um, we have one very brief slide on it,

2413
01:39:05.805 --> 01:39:08.365
but you will go into a lot more detail on right bisco,

2414
01:39:08.585 --> 01:39:11.085
but essentially it's an important enzyme in the light

2415
01:39:11.085 --> 01:39:12.565
independent stage of photosynthesis.

2416
01:39:13.955 --> 01:39:15.215
Now you do need to know the inputs

2417
01:39:15.215 --> 01:39:16.535
and the outputs and the, and the site.

2418
01:39:16.535 --> 01:39:18.055
This is a really good sort of table.

2419
01:39:18.315 --> 01:39:19.775
You can always go back and look at this

2420
01:39:19.795 --> 01:39:21.015
as a little bit of revision.

2421
01:39:22.635 --> 01:39:23.855
So then there is rib bisco.

2422
01:39:23.995 --> 01:39:27.375
So rib bisco, um, is really, really detailed.

2423
01:39:27.605 --> 01:39:28.935
It's, it's a whole dot point

2424
01:39:28.935 --> 01:39:30.295
so you need to know a fair bit about it.

2425
01:39:30.295 --> 01:39:32.215
But essentially just as a very quick overview,

2426
01:39:32.285 --> 01:39:34.335
it's an important enzyme in the light independent stage.

2427
01:39:34.335 --> 01:39:37.295
We'll discuss this. Essentially what it does is it bind

2428
01:39:37.295 --> 01:39:40.295
to both CO2 and O2 due to structural similarities.

2429
01:39:40.295 --> 01:39:43.335
So it's a really, it's a very special enzyme that

2430
01:39:44.235 --> 01:39:46.855
in a sense usually enzymes can only bind to one substrate,

2431
01:39:46.855 --> 01:39:47.975
but this one can bind to two

2432
01:39:47.975 --> 01:39:49.535
because they're very structurally similar.

2433
01:39:50.155 --> 01:39:52.415
And then rib bisco will bind to whichever,

2434
01:39:52.475 --> 01:39:53.695
has a higher concentration.

2435
01:39:54.195 --> 01:39:55.655
So which is more competitive.

2436
01:39:55.675 --> 01:39:58.975
So if there's more O2 or there's more CO2, it'll bind to it.

2437
01:39:59.365 --> 01:40:03.385
Thus, if we have increases in O2, um, over CO2,

2438
01:40:03.525 --> 01:40:04.785
it won't be able to bind

2439
01:40:04.805 --> 01:40:06.545
and the light independent stage slows.

2440
01:40:06.645 --> 01:40:10.695
So what that means is that it wants to bind the CO2

2441
01:40:11.515 --> 01:40:13.855
rib bisco is really, really important

2442
01:40:13.995 --> 01:40:15.575
and it breaks down, it's part

2443
01:40:15.575 --> 01:40:17.255
of the CO2 breaking down stage.

2444
01:40:17.765 --> 01:40:22.415
However, if there is too much O2, it will bind to the O2.

2445
01:40:23.525 --> 01:40:25.105
And if it binds to the O2,

2446
01:40:25.775 --> 01:40:27.945
well then the light independent stage slows

2447
01:40:27.945 --> 01:40:30.025
because you're no longer getting the right bisco breaking

2448
01:40:30.025 --> 01:40:31.025
down your CO2.

2449
01:40:31.845 --> 01:40:33.745
So essentially it's like a regulator.

2450
01:40:33.745 --> 01:40:37.545
If there's too much O2 in the cell, it regulates

2451
01:40:38.045 --> 01:40:39.745
how much light, you know,

2452
01:40:39.745 --> 01:40:41.105
how much photosynthesis we go through.

2453
01:40:41.765 --> 01:40:43.665
And essentially there are a few different versions.

2454
01:40:43.965 --> 01:40:45.145
Um, so there's different plans

2455
01:40:45.205 --> 01:40:46.905
and they're different how they prevent this happening.

2456
01:40:47.085 --> 01:40:49.025
And there's in different environments,

2457
01:40:49.285 --> 01:40:51.945
and that's what you're gonna learn throughout this dot point

2458
01:40:51.945 --> 01:40:53.205
when you get to area study two.

2459
01:40:53.225 --> 01:40:54.285
But this is brand new content.

2460
01:40:54.355 --> 01:40:55.845
This is something covered in one two.

2461
01:40:56.065 --> 01:40:58.205
And as such, I didn't wanna go into super detail on it.

2462
01:40:58.205 --> 01:40:59.805
Because it can get actually quite confusing

2463
01:40:59.805 --> 01:41:02.405
and it's something you need to actually have sort

2464
01:41:02.405 --> 01:41:04.925
of sat down and gone through a lot to sort

2465
01:41:04.925 --> 01:41:06.565
of then go over it very briefly in this

2466
01:41:06.565 --> 01:41:07.605
sort of, this sort of matter.

2467
01:41:07.785 --> 01:41:09.165
So I'm not gonna go through that super detail,

2468
01:41:09.385 --> 01:41:11.685
but essentially that's what happens here.

2469
01:41:14.305 --> 01:41:16.125
Now, what factors impact the rate?

2470
01:41:16.125 --> 01:41:17.125
So we've already talked about factors

2471
01:41:17.125 --> 01:41:18.645
that impacted the rate of enzymes.

2472
01:41:18.645 --> 01:41:20.045
Well it's actually pretty similar here.

2473
01:41:20.545 --> 01:41:23.205
So light availability, it's like your substrate ability,

2474
01:41:23.435 --> 01:41:24.805
it's like your substrate availability.

2475
01:41:24.805 --> 01:41:26.005
If you don't have light available,

2476
01:41:26.025 --> 01:41:27.845
you're not gonna get a lot of photosynthesis occurring.

2477
01:41:27.845 --> 01:41:29.565
More light, more photosynthesis, less light,

2478
01:41:29.565 --> 01:41:30.685
less photosynthesis.

2479
01:41:30.875 --> 01:41:33.685
When fully saturated, more light will not increase the rate

2480
01:41:33.685 --> 01:41:35.045
because we are fully saturated at this point,

2481
01:41:35.045 --> 01:41:36.725
we're running out, but it's in photosynthesis

2482
01:41:36.725 --> 01:41:37.765
at maximum ability.

2483
01:41:38.305 --> 01:41:40.245
Any more light above this is not gonna do anything.

2484
01:41:41.135 --> 01:41:42.995
Now there's also water availability,

2485
01:41:43.005 --> 01:41:45.075
which is the exact same thing as light availability.

2486
01:41:45.435 --> 01:41:47.555
I should, I didn't even change this one accidentally.

2487
01:41:47.635 --> 01:41:49.755
I should have made this WA i I should have made this water.

2488
01:41:50.335 --> 01:41:51.795
See it's exactly the same thing.

2489
01:41:52.175 --> 01:41:55.475
And CO2 concentration, I'm not gonna repeat myself again.

2490
01:41:55.865 --> 01:41:57.595
They all work the exact same way.

2491
01:41:57.865 --> 01:42:00.795
More of it, more ssis, less of it, less photosynthesis.

2492
01:42:00.815 --> 01:42:03.635
But they will reach a point where they're fully saturated

2493
01:42:04.095 --> 01:42:08.235
or one of the other factors is reduced and impacts the rate.

2494
01:42:08.235 --> 01:42:09.435
And if one of them is reduced,

2495
01:42:09.695 --> 01:42:10.715
we can't have any of the others.

2496
01:42:12.945 --> 01:42:14.685
So practice question here.

2497
01:42:15.205 --> 01:42:16.685
I want you to take your time, have a go at this one.

2498
01:42:17.225 --> 01:42:19.165
Plants grown in light were supplied

2499
01:42:19.165 --> 01:42:21.205
with water containing radioactive oxygen atoms.

2500
01:42:21.205 --> 01:42:23.045
After four hours, the analysis of chemicals in

2501
01:42:23.045 --> 01:42:24.205
and around the plant are undertaken.

2502
01:42:24.205 --> 01:42:27.725
Which one of the following would contain the radioactive

2503
01:42:27.785 --> 01:42:29.285
oxygen atoms After four

2504
01:42:29.285 --> 01:42:33.265
hours, what do you think?

2505
01:42:33.415 --> 01:42:38.215
Take your moment. 3, 2, 1, pause and hopefully you're back.

2506
01:42:38.275 --> 01:42:40.615
So this is actually a bit of a trick question.

2507
01:42:41.435 --> 01:42:44.335
Oxygen, what is oxygen's role in photosynthesis?

2508
01:42:46.245 --> 01:42:48.025
It doesn't have a role, it's a byproduct.

2509
01:42:48.325 --> 01:42:49.705
The plants actually don't want it.

2510
01:42:49.735 --> 01:42:51.345
They don't like the oxygen being

2511
01:42:51.345 --> 01:42:52.425
there, so they want it gone.

2512
01:42:52.805 --> 01:42:55.665
But given that the oxygen is a, is a byproduct

2513
01:42:55.665 --> 01:42:56.945
and they don't actually want it there,

2514
01:42:58.975 --> 01:43:00.515
It doesn't actually go into photosynthesis.

2515
01:43:00.615 --> 01:43:02.355
So therefore it's just gonna stain the oxygen.

2516
01:43:02.695 --> 01:43:04.835
If it had been the carbon dioxide.

2517
01:43:05.095 --> 01:43:08.355
So if it had made radioactive oxygen atoms in the carbon

2518
01:43:08.785 --> 01:43:12.515
dioxide, you would've found it in in here.

2519
01:43:13.735 --> 01:43:15.555
Um, oh, but this is water.

2520
01:43:15.555 --> 01:43:16.915
Sorry, I completely misread this question.

2521
01:43:17.075 --> 01:43:18.555
I thought this was an option in water.

2522
01:43:18.815 --> 01:43:21.515
So if this is in water, um, you will have found

2523
01:43:21.545 --> 01:43:23.915
that if I go back, apologies, I misread that question.

2524
01:43:24.345 --> 01:43:25.875
This is why you read your questions twice.

2525
01:43:26.735 --> 01:43:28.115
If I go back, look at

2526
01:43:28.115 --> 01:43:30.075
where the water goes in, I still go there.

2527
01:43:30.135 --> 01:43:32.275
The question right side, look where the water goes in,

2528
01:43:32.275 --> 01:43:35.355
the water goes in here, the oxygens don't travel here,

2529
01:43:35.375 --> 01:43:37.155
the oxygens come from carbon dioxide.

2530
01:43:37.295 --> 01:43:40.075
The water H2O comes out

2531
01:43:40.735 --> 01:43:42.435
via just straight oxygen.

2532
01:43:43.175 --> 01:43:45.275
Now I misread this question

2533
01:43:45.275 --> 01:43:46.595
and what I read this question as is

2534
01:43:46.595 --> 01:43:49.515
that the radioactive oxygen addeds were in oxygen gas.

2535
01:43:49.775 --> 01:43:52.120
If they were in oxygen gas, they'd still be in oxygen gas

2536
01:43:52.195 --> 01:43:54.645
because the cell doesn't

2537
01:43:54.645 --> 01:43:56.245
photosynthesis, doesn't use oxygen gas.

2538
01:43:56.465 --> 01:43:59.045
Now if these have been radioactive oxygen atoms in carbon

2539
01:43:59.275 --> 01:44:01.805
dioxide, this would've been found in glucose.

2540
01:44:02.425 --> 01:44:04.005
Now the answer can never really be protein.

2541
01:44:04.385 --> 01:44:06.245
It can can't really be carbon dioxide,

2542
01:44:06.625 --> 01:44:08.325
it can only be B or C.

2543
01:44:08.785 --> 01:44:10.845
And in this case here it was in the water,

2544
01:44:10.915 --> 01:44:13.405
therefore it's gonna be in the oxygen gas.

2545
01:44:15.525 --> 01:44:17.785
And that's an important hint to always read the question.

2546
01:44:18.765 --> 01:44:21.065
All right, now cellular respiration as an example

2547
01:44:21.325 --> 01:44:22.905
of biochemical pathway.

2548
01:44:23.085 --> 01:44:26.425
So again, it should all be revision of unit one two.

2549
01:44:26.735 --> 01:44:29.705
Essentially cellular respiration is a metabolic pathway

2550
01:44:30.045 --> 01:44:33.385
or process whereby a TP is formed in cells

2551
01:44:33.385 --> 01:44:34.705
from a DP plus pi.

2552
01:44:35.245 --> 01:44:37.225
And essentially this is what we use.

2553
01:44:37.415 --> 01:44:39.065
This is where we use glucose as a fuel.

2554
01:44:39.165 --> 01:44:40.225
And there's two forms in humans.

2555
01:44:40.225 --> 01:44:41.785
We have aerobic and we have anaerobic.

2556
01:44:42.125 --> 01:44:44.825
So aerobic is essentially where we require oxygen.

2557
01:44:44.965 --> 01:44:45.985
So it's what I'm doing right now.

2558
01:44:46.005 --> 01:44:47.305
I'm breathing and oxygen, I'm working.

2559
01:44:47.945 --> 01:44:49.185
Anaerobic is where we don't use oxygen.

2560
01:44:49.205 --> 01:44:50.785
It doesn't produce a lot of a TP.

2561
01:44:50.855 --> 01:44:53.065
It's really, really like, it's really quick.

2562
01:44:53.525 --> 01:44:55.785
Um, essentially you'll only do this when you're under

2563
01:44:55.895 --> 01:44:57.665
extreme exhaustion.

2564
01:44:57.665 --> 01:45:00.065
Like if you are going for like going for a run

2565
01:45:00.325 --> 01:45:02.865
or if you're like sprinting, usually when you sprint

2566
01:45:02.865 --> 01:45:05.945
that first a couple of seconds, usually like three

2567
01:45:05.945 --> 01:45:08.305
or four seconds, your oxygen

2568
01:45:08.315 --> 01:45:09.385
isn't getting around quick enough.

2569
01:45:09.385 --> 01:45:10.825
So you're working off anaerobically,

2570
01:45:10.825 --> 01:45:12.785
eventually your body sort of compensates

2571
01:45:12.805 --> 01:45:13.985
and your oxygen moves quicker.

2572
01:45:13.985 --> 01:45:15.385
That's when your heart rate increases.

2573
01:45:15.845 --> 01:45:18.345
But essentially anaerobic respiration is

2574
01:45:18.345 --> 01:45:22.265
where you don't have oxygen available, you don't use oxygen

2575
01:45:22.265 --> 01:45:24.865
and you produce very little a TP for the same amount

2576
01:45:24.865 --> 01:45:27.065
of glucose, whereas aerobic is a lot slower,

2577
01:45:27.205 --> 01:45:29.145
but it reduces loads of a TP.

2578
01:45:30.805 --> 01:45:32.585
Um, so we'll start with aerobic respiration.

2579
01:45:32.605 --> 01:45:34.465
It occurs in three processes.

2580
01:45:34.725 --> 01:45:36.305
So the first one is glycolysis.

2581
01:45:36.565 --> 01:45:38.785
So glycolysis occurs in the cysto the cell

2582
01:45:38.845 --> 01:45:40.825
and is essentially an anaerobic process,

2583
01:45:41.125 --> 01:45:45.105
but it starts off both aerobic and anaerobic respiration.

2584
01:45:45.645 --> 01:45:46.945
So it is part of both.

2585
01:45:47.285 --> 01:45:49.185
So since we're talking about aerobic respiration,

2586
01:45:49.185 --> 01:45:50.705
we're gonna discuss it in an aerobic sense.

2587
01:45:50.735 --> 01:45:53.225
This is part of aerobic, it's also part of anaerobic.

2588
01:45:53.225 --> 01:45:55.945
It's the first step for both. It's a simple process.

2589
01:45:56.335 --> 01:46:00.225
It's where six carbon glucose, a six carbon glucose enters.

2590
01:46:00.225 --> 01:46:02.905
So remember that glucose has six carbons in it, it's C six

2591
01:46:03.445 --> 01:46:06.505
and two three carbon pyruvates exit.

2592
01:46:06.565 --> 01:46:08.945
So the glucose goes in and two pyruvates exit.

2593
01:46:08.945 --> 01:46:10.505
So essentially gets split split in half

2594
01:46:10.885 --> 01:46:15.425
and in splitting it in half you get two a DP, um, as

2595
01:46:15.995 --> 01:46:18.145
yield as well as some NADH.

2596
01:46:19.675 --> 01:46:21.615
Uh, that should be a TP for some reason.

2597
01:46:21.735 --> 01:46:23.175
I don't know why that's a DP,

2598
01:46:23.725 --> 01:46:25.015
I've absolutely butchered that.

2599
01:46:25.305 --> 01:46:28.155
Gimme one second. Where is this?

2600
01:46:28.955 --> 01:46:33.715
A TP. A TP.

2601
01:46:33.855 --> 01:46:35.155
You should get two a TP.

2602
01:46:35.235 --> 01:46:36.115
I don't know why it says a

2603
01:46:36.155 --> 01:46:37.315
DP, I think I've just butchered that.

2604
01:46:37.315 --> 01:46:38.995
I was obviously, um,

2605
01:46:40.075 --> 01:46:41.795
I remember I produced these slides last year

2606
01:46:42.015 --> 01:46:43.595
and I think I made this error last year

2607
01:46:43.595 --> 01:46:44.635
and I forgot to fix it afterwards.

2608
01:46:44.715 --> 01:46:46.035
I do apologize. Um,

2609
01:46:47.725 --> 01:46:49.805
that should say a TP, not a DP.

2610
01:46:50.745 --> 01:46:53.085
Um, so now with each of those pyruvate,

2611
01:46:53.225 --> 01:46:54.565
you need to enter the kreb cycle.

2612
01:46:54.625 --> 01:46:56.845
So from this, so really important from this,

2613
01:46:58.555 --> 01:47:00.125
what you've produced is two pyruvate.

2614
01:47:00.125 --> 01:47:03.045
You produce two a TP and you've produced a bit of NADH.

2615
01:47:03.595 --> 01:47:04.965
From here you go to the kreb cycle.

2616
01:47:05.545 --> 01:47:08.885
Now each of those pyruvates is converted to acetyl-CoA.

2617
01:47:09.025 --> 01:47:13.485
Now this is in what we, what we, what we, we refer to this

2618
01:47:13.485 --> 01:47:14.525
as the link reaction.

2619
01:47:14.945 --> 01:47:17.965
Now the link reaction is part of the kreb cycle for the sake

2620
01:47:17.965 --> 01:47:20.765
of VCE outside of VCE, the link reaction is its own thing,

2621
01:47:20.825 --> 01:47:24.085
but for the sake of ECE, we call it part of the kreb cycle.

2622
01:47:24.265 --> 01:47:26.045
So the link reaction is part of the kreb cycle.

2623
01:47:26.825 --> 01:47:28.725
Um, essentially step two

2624
01:47:29.065 --> 01:47:31.925
of this is when the acetyl coa enters the kreb cycle

2625
01:47:32.025 --> 01:47:34.965
and the kreb cycle, it occurs in the mitochondrial matrix

2626
01:47:35.305 --> 01:47:36.605
and essentially each term,

2627
01:47:36.635 --> 01:47:39.045
because remember there's two acetyl coa.

2628
01:47:39.625 --> 01:47:43.595
Um, essentially each

2629
01:47:43.595 --> 01:47:47.995
of these acetyl coa, really importantly, they give rise

2630
01:47:48.055 --> 01:47:52.035
to two CO2 one a DP, three NADH,

2631
01:47:52.035 --> 01:47:53.115
and one FADH two.

2632
01:47:53.115 --> 01:47:56.195
Which means you get double that because two acetyl coa go in

2633
01:47:56.195 --> 01:47:58.355
because remember you have two acetyl coa come out

2634
01:47:58.695 --> 01:48:01.475
and you have one CO2 come out.

2635
01:48:02.055 --> 01:48:04.955
So that's for, because remember we have each pyruvate.

2636
01:48:04.955 --> 01:48:06.955
So you get two pyruvate going in.

2637
01:48:06.955 --> 01:48:08.075
So you get two of these and two

2638
01:48:08.075 --> 01:48:09.395
of these come outta the link reaction.

2639
01:48:09.655 --> 01:48:11.475
And then you have two acetyl coa go in.

2640
01:48:11.495 --> 01:48:14.475
So you get four of these, two of these, six of these, one

2641
01:48:14.475 --> 01:48:16.275
of these, uh, two of these coming out.

2642
01:48:17.775 --> 01:48:21.355
And then at the end, all your carbons are gone at this point

2643
01:48:21.465 --> 01:48:23.475
because all your CO twos have been released.

2644
01:48:24.185 --> 01:48:26.875
What happens now is all of those hydrogens

2645
01:48:26.875 --> 01:48:29.315
that were left go into this,

2646
01:48:29.365 --> 01:48:31.075
which is the electron transport chain.

2647
01:48:31.495 --> 01:48:33.115
Now the e TC is super confusing,

2648
01:48:33.175 --> 01:48:34.395
but I've tried to animate it

2649
01:48:34.395 --> 01:48:35.995
to make it as simple as possible.

2650
01:48:36.335 --> 01:48:40.315
If you're still confused, it's um, it's gonna take a couple

2651
01:48:40.315 --> 01:48:41.795
of explanations to get your head around it.

2652
01:48:41.915 --> 01:48:43.515
I don't expect you to understand it fully today.

2653
01:48:43.905 --> 01:48:47.315
Essentially what you've got is these electrons are released.

2654
01:48:47.455 --> 01:48:49.475
So you've got hydrogens and electrons released.

2655
01:48:49.475 --> 01:48:52.115
So NADH releases both hydrogens and electrons.

2656
01:48:52.655 --> 01:48:56.275
Now these electrons move through the membrane.

2657
01:48:56.275 --> 01:48:58.635
So this occurs at the membrane of the mitochondria.

2658
01:48:58.735 --> 01:49:02.035
So or the Chris day, the electrons move across

2659
01:49:03.495 --> 01:49:05.835
and they start to move across this membrane.

2660
01:49:06.175 --> 01:49:07.915
And as they move across this membrane,

2661
01:49:08.345 --> 01:49:11.075
they produce a charged sort of area.

2662
01:49:11.255 --> 01:49:13.515
So there's a charged area because electrons are negative.

2663
01:49:13.785 --> 01:49:17.795
That charged area forces these hydrogens to move through.

2664
01:49:17.975 --> 01:49:20.955
And these hydrogens then go in between this double membrane

2665
01:49:20.955 --> 01:49:23.595
because they want to get in here and they move along.

2666
01:49:24.055 --> 01:49:26.035
But then they reach this a TP synthase.

2667
01:49:26.175 --> 01:49:29.195
And this a TP synthase doesn't want hydrogens in this area.

2668
01:49:29.375 --> 01:49:30.475
So it pumps them through

2669
01:49:30.475 --> 01:49:32.955
and as it pumps them through, it produces a TP.

2670
01:49:33.415 --> 01:49:35.875
Now a TP has lots of a TP

2671
01:49:35.875 --> 01:49:37.555
that's produced from the electron transport chain.

2672
01:49:37.885 --> 01:49:41.155
These hydrogens that then come through here, then join on

2673
01:49:41.545 --> 01:49:43.675
with oxygen gas that you've breathed in,

2674
01:49:43.695 --> 01:49:45.235
and they produce H2O.

2675
01:49:45.255 --> 01:49:47.845
And it's how you have H2O produced as a byproduct.

2676
01:49:49.675 --> 01:49:52.975
And essentially this is a really big diagram

2677
01:49:53.485 --> 01:49:54.535
that shows each of those.

2678
01:49:54.595 --> 01:49:56.655
So the glycolysis, you creb your electron,

2679
01:49:56.655 --> 01:49:57.975
your complete aerobic,

2680
01:49:58.235 --> 01:49:59.655
and then it also shows your anaerobic

2681
01:49:59.655 --> 01:50:00.735
if you're discussing one second.

2682
01:50:01.075 --> 01:50:03.535
So inputs and outputs as you can see here.

2683
01:50:04.255 --> 01:50:05.715
Now, factors and impact rate,

2684
01:50:06.025 --> 01:50:08.035
it's literally the exact same thing as photosynthesis.

2685
01:50:08.215 --> 01:50:10.155
If you add more, you're gonna get more.

2686
01:50:10.175 --> 01:50:11.715
If you add less, you are gonna get less.

2687
01:50:11.815 --> 01:50:13.395
And if you saturate the

2688
01:50:13.395 --> 01:50:14.795
program, it's not gonna get any quicker.

2689
01:50:16.075 --> 01:50:20.645
Now, anaerobic respiration, metabolic, um,

2690
01:50:21.155 --> 01:50:23.645
it's a metabolic pathway that follows the absence of oxygen

2691
01:50:23.645 --> 01:50:25.525
or the absence of mitochondria, either one,

2692
01:50:25.525 --> 01:50:28.285
because in in red blood cells you don't have mitochondria.

2693
01:50:28.285 --> 01:50:30.885
So it actually in red blood cells, even oxygen's present,

2694
01:50:30.915 --> 01:50:32.365
it's still gonna do this anaerobic pathway.

2695
01:50:34.665 --> 01:50:36.845
Now this occurs in the cysto

2696
01:50:37.265 --> 01:50:40.445
and what happens is you had your glycolysis.

2697
01:50:40.445 --> 01:50:42.085
So this is glycolysis. So this is part

2698
01:50:42.085 --> 01:50:43.245
of your anaerobic pathway as well.

2699
01:50:43.245 --> 01:50:44.525
So you have your glycolysis,

2700
01:50:44.755 --> 01:50:46.885
your glucose comes in your two A TP comes out.

2701
01:50:47.185 --> 01:50:50.765
And then what comes out of there is in animals, it then goes

2702
01:50:51.395 --> 01:50:53.405
into the cysto and it does this process

2703
01:50:53.405 --> 01:50:55.085
where it produces two lactate

2704
01:50:55.105 --> 01:50:57.205
or lactic acid as we like to know it.

2705
01:50:57.625 --> 01:51:01.295
And NAD plus in yeasts

2706
01:51:01.875 --> 01:51:04.535
or fungi, it produces to ethanol.

2707
01:51:04.595 --> 01:51:06.495
Now ethanol is harmful to our body.

2708
01:51:06.525 --> 01:51:07.855
It's just like drinking alcohol.

2709
01:51:08.195 --> 01:51:10.495
Um, and therefore your body doesn't produce ethanol.

2710
01:51:10.495 --> 01:51:12.855
And that's why animals don't actively produce ethanol.

2711
01:51:12.855 --> 01:51:14.215
They produce lactate instead.

2712
01:51:14.215 --> 01:51:16.855
However, yeast and stuff, it's not, it's not deadly.

2713
01:51:16.995 --> 01:51:19.495
So they produce ethanol, they also produce CO2

2714
01:51:19.835 --> 01:51:21.655
and they produce NAD plus.

2715
01:51:22.195 --> 01:51:25.095
So essentially in this stage is just glycolysis.

2716
01:51:25.095 --> 01:51:26.655
And then the cell processes the product.

2717
01:51:26.715 --> 01:51:28.055
It can't keep ate

2718
01:51:28.055 --> 01:51:30.535
around pyruvates actually toxic if it just hangs around.

2719
01:51:31.115 --> 01:51:34.335
Um, so that's why the body will reduce lactic acid.

2720
01:51:34.435 --> 01:51:36.015
Now, when we start to breathe in oxygen,

2721
01:51:36.015 --> 01:51:38.095
your body then starts to remove that lactic acid.

2722
01:51:38.095 --> 01:51:40.535
It starts to pump that lactic acid back through,

2723
01:51:40.915 --> 01:51:42.775
and then it does the kreb cycle and so forth.

2724
01:51:42.835 --> 01:51:45.095
It converts lactic acid back into pyruvate

2725
01:51:45.095 --> 01:51:46.575
and then does the aerobic pathway.

2726
01:51:46.675 --> 01:51:49.935
So the aerobic pathway will always occur, it has to occur,

2727
01:51:50.435 --> 01:51:52.175
but you can sort of pause it in a

2728
01:51:52.175 --> 01:51:53.335
sense in the anaerobic sense.

2729
01:51:54.555 --> 01:51:56.535
Now you will a hundred percent do a precal with yeast

2730
01:51:56.755 --> 01:51:58.375
and measure CO2 and ethanol.

2731
01:51:58.425 --> 01:52:01.255
Every class does it. It just, it just happens.

2732
01:52:01.675 --> 01:52:03.095
So there is no doubt in my mind

2733
01:52:03.095 --> 01:52:05.095
that at some point in time you will do a practical,

2734
01:52:05.095 --> 01:52:06.975
where you will look at ethanol, um,

2735
01:52:07.235 --> 01:52:10.615
and CO2 that is produced when you put uh,

2736
01:52:10.685 --> 01:52:13.015
glucose in an anaerobic environment with yeasts.

2737
01:52:13.195 --> 01:52:14.335
Um, it's quite a cool thing

2738
01:52:14.635 --> 01:52:16.055
and it's sort of how we produce like bio

2739
01:52:16.095 --> 01:52:17.335
ethanols and so forth.

2740
01:52:17.835 --> 01:52:20.015
Um, but that's exactly what goes on there.

2741
01:52:20.355 --> 01:52:23.855
So couple of practice questions now, um, we've got here.

2742
01:52:23.855 --> 01:52:26.655
First one, uh, a graph below shows the growth rate

2743
01:52:26.715 --> 01:52:28.935
of different types of bacteria when the bacteria exposed

2744
01:52:28.935 --> 01:52:31.255
to varying concentrations of atmospheric oxygen.

2745
01:52:31.425 --> 01:52:33.215
Based on your knowledge and the information, the graph,

2746
01:52:33.215 --> 01:52:34.415
which the following statements is

2747
01:52:34.415 --> 01:52:35.855
true, I want you to have a go at this.

2748
01:52:35.855 --> 01:52:38.375
Take your time. It shouldn't take you more than maybe like

2749
01:52:38.375 --> 01:52:40.335
two or three minutes, but it is a little bit of a read.

2750
01:52:40.795 --> 01:52:41.815
You need to read through it.

2751
01:52:41.835 --> 01:52:42.975
It is a little bit of more

2752
01:52:42.975 --> 01:52:44.695
of an extensive multiple choice question.

2753
01:52:44.715 --> 01:52:46.965
So please take your time for each to be one pause

2754
01:52:49.195 --> 01:52:50.255
and hopefully you're back.

2755
01:52:50.315 --> 01:52:52.255
So it says, based on your knowledge

2756
01:52:52.255 --> 01:52:53.615
and information in the graph,

2757
01:52:53.615 --> 01:52:54.815
which one of the following statements is true.

2758
01:52:55.115 --> 01:52:57.375
My tip with these questions is to go through

2759
01:52:57.375 --> 01:52:59.455
and just go through and say, all right, true or false.

2760
01:52:59.525 --> 01:53:01.015
True or false, true or false, true or false?

2761
01:53:01.015 --> 01:53:02.735
So just go through it. We'll start with that.

2762
01:53:03.455 --> 01:53:06.375
Bacteria are, which is the solid line bacteria R

2763
01:53:06.915 --> 01:53:09.135
has a growth rate of a hundred percent at zero

2764
01:53:09.235 --> 01:53:12.215
and then as soon as oxygen's increased it, it dies off.

2765
01:53:13.255 --> 01:53:15.735
Bacteria are are unable to carry out anaerobic respiration.

2766
01:53:15.735 --> 01:53:18.055
Well, clearly they are, they work best at anaerobic.

2767
01:53:18.055 --> 01:53:20.215
As soon as oxygen's available, it's toxic to them.

2768
01:53:20.355 --> 01:53:21.895
So A is wrong.

2769
01:53:22.735 --> 01:53:24.615
B bacteria U are poisoned

2770
01:53:24.615 --> 01:53:26.215
by high concentrations of bacteria.

2771
01:53:26.595 --> 01:53:29.455
So bacteria U is this one here?

2772
01:53:29.635 --> 01:53:30.775
No, that is completely wrong.

2773
01:53:31.115 --> 01:53:32.615
The higher the concentration, the better.

2774
01:53:32.915 --> 01:53:35.095
So bacteria U really wants high concentration

2775
01:53:35.235 --> 01:53:36.455
oxygen, so B is wrong.

2776
01:53:37.715 --> 01:53:40.835
C bacteria S are able to carry out both aerobic

2777
01:53:40.955 --> 01:53:42.275
and anaerobic bacteria.

2778
01:53:42.595 --> 01:53:43.755
S is this dotted one. It's

2779
01:53:43.755 --> 01:53:44.795
at a hundred percent the whole time.

2780
01:53:44.855 --> 01:53:46.675
So even when there's no oxygen, it works.

2781
01:53:47.185 --> 01:53:48.795
Even when there's lots of oxygen, it works.

2782
01:53:48.975 --> 01:53:51.115
I'd say C is correct, but let's just check.

2783
01:53:51.275 --> 01:53:55.515
DD bacteria T aren't able to carry out both aerobic

2784
01:53:55.515 --> 01:53:56.795
and anaerobic respiration.

2785
01:53:57.835 --> 01:53:59.555
Bacteria T does both.

2786
01:53:59.555 --> 01:54:01.715
Like as much as it's not great, it is able

2787
01:54:01.715 --> 01:54:03.275
to carry out an aerobic and survive,

2788
01:54:03.455 --> 01:54:05.595
but it does work better at higher levels of oxygen.

2789
01:54:06.095 --> 01:54:08.915
So bacteria T can do both. So D is wrong.

2790
01:54:08.915 --> 01:54:13.135
Your answer here is C. Alright, last question.

2791
01:54:13.155 --> 01:54:14.375
And this is the last thing for today.

2792
01:54:14.555 --> 01:54:18.575
So after this, that'll be all the content we've covered, um,

2793
01:54:18.595 --> 01:54:19.895
and you will have done really well.

2794
01:54:20.035 --> 01:54:22.815
So question eight, the diagram below shows a section

2795
01:54:22.815 --> 01:54:24.935
through the part of the mitochondria.

2796
01:54:25.115 --> 01:54:26.495
So outside the mitochondria

2797
01:54:26.555 --> 01:54:29.855
and then inside the mitochondria, the sites of the pathways

2798
01:54:30.555 --> 01:54:32.055
in the aerobic respiration are.

2799
01:54:32.315 --> 01:54:33.935
So take a moment.

2800
01:54:33.935 --> 01:54:35.775
This shouldn't take more than 30 seconds to a minute.

2801
01:54:35.775 --> 01:54:38.135
You might have forgotten. I feel if you've forgotten,

2802
01:54:38.165 --> 01:54:39.735
feel free to flick back, um,

2803
01:54:39.735 --> 01:54:40.855
through the video or the slides.

2804
01:54:41.115 --> 01:54:42.495
But take your time. 3, 2, 1,

2805
01:54:42.495 --> 01:54:44.935
pause and hopefully you're back.

2806
01:54:45.235 --> 01:54:46.695
So with this question

2807
01:54:46.695 --> 01:54:48.735
here, remember where each thing occurred?

2808
01:54:48.755 --> 01:54:50.975
So remember, glycolysis occurred in the cysto,

2809
01:54:50.975 --> 01:54:52.335
which is outside the mitochondria.

2810
01:54:52.355 --> 01:54:55.255
So your glycolysis is R so it's not B

2811
01:54:55.255 --> 01:54:56.855
or D, one of these two.

2812
01:54:57.155 --> 01:55:00.135
And then the Krebs cycle is either S or U.

2813
01:55:00.555 --> 01:55:02.295
So remember the Krebs cycle occurs

2814
01:55:02.515 --> 01:55:04.015
inside the mitochondrial matrix.

2815
01:55:04.355 --> 01:55:06.615
So inside the mitochondrial matrix is

2816
01:55:06.955 --> 01:55:09.095
inside this double, this second membrane.

2817
01:55:09.355 --> 01:55:10.535
So I would say it's U

2818
01:55:11.115 --> 01:55:13.095
and then the electron transport train is at t in both,

2819
01:55:13.095 --> 01:55:16.175
which is correct, it's on the membrane, which is T.

2820
01:55:16.475 --> 01:55:18.935
So therefore your answer here is C.

2821
01:55:20.045 --> 01:55:22.935
Alright, so really important if you've got lingering

2822
01:55:23.055 --> 01:55:24.735
questions from this, I really want you to check chat.

2823
01:55:24.735 --> 01:55:25.775
There will have been multiple

2824
01:55:25.935 --> 01:55:27.015
questions throughout the premiere.

2825
01:55:27.075 --> 01:55:28.855
Please make sure you, you look through it.

2826
01:55:29.075 --> 01:55:30.975
If you have any other burning questions from it,

2827
01:55:30.975 --> 01:55:33.135
please take it to the A notes forums

2828
01:55:33.195 --> 01:55:34.975
or take it to your class with your teacher

2829
01:55:35.195 --> 01:55:36.855
or if you have any other, um, ways

2830
01:55:36.855 --> 01:55:38.175
of getting your questions answered,

2831
01:55:38.315 --> 01:55:39.775
that's the best way to go about it.

2832
01:55:40.165 --> 01:55:42.935
Otherwise, really good luck with the start of the year, um,

2833
01:55:43.425 --> 01:55:44.565
and hopefully you smash it out

2834
01:55:44.565 --> 01:55:45.805
and hopefully I'll be seeing you at

2835
01:55:45.805 --> 01:55:46.845
other points throughout the year.

2836
01:55:46.915 --> 01:55:48.725
I'll probably be running a few of these lectures this year,

2837
01:55:48.725 --> 01:55:50.045
particularly in chemistry

2838
01:55:50.045 --> 01:55:52.125
and further as well, or general, sorry.

2839
01:55:52.465 --> 01:55:54.325
Um, but otherwise, good luck

2840
01:55:54.745 --> 01:55:56.245
and I'll see you throughout the year.
